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A GLOSSARY 


OF THE 

INTERNATIONAL (B.N.A.) 
ANATOMICAL TERMINOLOGY 


GENERAL TERMS. 

Terms indicating Situation and Direction. 


LongUudinalis 

Longitudinal 

Verticalis 

Vertical 

Anterior 

Posterioi 

Ventral 

Anterior 
Posterior j 
Ventral 'j 

Doi'sal 

Cranial 

Dorsal j 
Cranial '| 

Caudal 

Superior 

Caudal j 
Superior \ 

Inferior 

Proximalis 

Inferior j 
Proximal \ 

Distalis 

Distal j 

Sagittal is 

Sagittal 

Frontalis 

Frontal 


Referring to the long axis of the body. 
f Referring to the position of the long 
axis of the body in the erect posture. 

^ Referring to the front and back of the 
( body or of the limbs. 

' Referring to the anterior and posterior 
I aspects, respectively, of the body, 

I and to the flexor and extensor 
aspects of the limbs, respectively. 

, Referring to position nearer the head 
I or the tail end of the long axis. 

I Used only in reference to parts of 
V the head, neck, or trunk. 

I Used in reference to the head, neck, 
I and trunk. Equivalent to cranial 
i and caudal respectively. 

( Used only in reference to the limbs. 
I Proximal nearer the attached end. 
[ Distal nearer the free end. 
rUsed in reference to planes parallel 
I with the sagittal suture of the 

\ $kttll| Lf, vertical antero-posterior 
plan^. 

[ Used in reference to planes parallel 
I with the coronal suture of the skull, 
I t\e. transverse vertical planes. 
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GLOSSARY 


Horizontalis 

Horizontal 

Medianus 

Median 

Medialis 

Medial 'j 

Lateralis 

Lateral J 

Intermedius 

Intermediate 

Superficialis 

Profundus 

Extemus 

Superficial\ 
Deep / 

ExtemaH 

Internus 

Ulnaris 

Internal J 
Ulnar ^ 

Radialis 

Tibial 

Radial / 
Tibial \ 

Fibular 

Fibular J 


rUsed in reference to planes at right 
\ angles to vertical planes. 

/Referring to the median vertical 
\ antero-posterior plane of the body. 

' Referring to structures relatively 
nearer to or further away from the 
median plane. 

Referring to structures situated be- 
tween more medial and more 
^ lateral structures. 
f Referring to structures nearer to and 
\ further away from the surface. 

{ Referring, with few exceptions, to the 
walls of cavities and hollow organs. 
Wl?/ to be used as synonymous with 
medial and lateral. 

( Used in reference to the medial and 
lateral borders of the forearm, 
respectively. 

rUsed in reference to the medial and 
J lateral borders of the leg, re- 
{ spectively. 


THE BONES. 


B.N.A. Terminology. 

Vertehro 

Fovea costalis superior 

Fovea costalis inferior 

Fovea costalis transversalis 
Radix arcus vertebrae 

Atlas 

Fovea dentis 

Epistropheus 

Dens 

Sternum 

Corpus sterni 
Processus xiphoideus 
Indsura jugularis 
Planum stemale 

Ossa Oranii. 

Os frontale 

Spina frontalis 
Processus zygomaticus 
Facies cerebralis 
Facies frontalis 
Pars Orbitalis 


Old Terminoi.ogy. 

Vertebras 

Incomplete facet for head of rib, 
upper 

Incomplete facet for head of rib, 
lower 

Facet for tubercle of the rib 
Pedicle 

Atlas 

Facet for odontoid process 

Axis 

Odontoid process 

Sternum 

Gladiolus 
Ensiform process 
Supra-sternal notch 
Anterior surface 

Bones of Skull. 

Frontal 

Nasal spine 

Extern^ angular process 
Internal surface 
Frontal surface 
Orbital plate 



GLOSSARY 


XI 


B.N.A. Terminology. 

Os parietale 

Linese temporales 
Sulcus transversus 
Sulcus sagittalis 

Os occipitale 

Canalis hypoglossi 
Foramen occipitale magnum 
Canalis condyloideus 
Sulcus transversus 
Sulcus sagittalis 
Clivus 

Linea nuchse suprema 
Linea nuchae superior 
I.inea nuchae inferior 

Os sphenoidale 

Crista infhitemporalis 
Sulcus chiasmatis 
Crista sphenoidalis 
Spina angularis 

Lamina medial is processus ptery- 
goidei 

Lamina lateralis processus ptery- 
goidei 

Canalis pterygoideus [Vidii] 
Fossa hypophyseos 
Sulcus caroticus 
Conchae sphenoidales 
Hamulus pterygoideus 
Canalis pharyngeus 
Tuberculum sellae 
Fissura orbitalis superior 

Os temporale 

Canalis facialis [Fallopii] 

Hiatus canalis facialis 
Vagina processus styloidei 
Incisura mastoidea 
Impressio trigemini 
Eminentia arcuata 

Sulcus sigmoideus 
Fissura petrotympanica 
Fossa mandibularis 
Semicanalis tubae auditivas 

Os ethmoidale 

Labyrinthus ethmoidalis 
Lamina papyracea 
Processus undnatus 


Old Terminology. 

Parietal 

Temporal ridges 
Groove for lateral sinus 
Groove for sup. long, sinus 

Occipital 

Anterior condyloid foramen 
Foramen magnum 
Posterior condyloid foramen 
groove for lateral sinus 
Groove for sup. long, sinus 
Median part of upper surface of 
basi-occipital 
Highest curved line 
Superior curved line 
Inferior curved line 

Sphenoid 

Pterygoid ridge 
Optic groove 
Ethmoidal crest 
Spinous process 
Internal pterygoid plate 

External pterygoid plate 

Vidian canal 
vjpituitary fossa 
Cavernous groove 
Sphenoidal turbinal bones 
liamular process 
PterygO'palatine canal 
Olivary eminence 
Sphenoidal fissure 

Temporal Bone 

Aqueduct of Fallopius 
Hiatus Fallopii 

Vaginal process of tympanic bone 
Digastric fossa 

/Impression for Gasserian ganglion 
I Eminence for sup. semicircular 
canal 

Fossa sigmoidea 
Glaserian fissure 
\GleQoid cavity 
l^tachian tube 

Sthmoid 
Lateral mass 
Os planum 
Unciform process 



xii GLOSSARY 

B.N.A. Terminology. 

Old Terminology. 

Os lacrimale 

Hamulus lacrimalis 

Crista lacrimalis posterior 

Lachrymal Bone 

Hamular process 
Lachrymal crest 

Os nasale 

Sulcus ethmoidalis 

Hasal Bone 

Groove for nasal nerve 

STaxilla 

Facies anterior 

Facies infra-temporalis 

Sinus maxillaris 

Processus frontalis 

Processus zygomaticus 

Canales alveolares 

Canalis naso-lacrimalis 

Os incisivum 

Foramen incisivum 

Superior Maxillary Bone 

Facial or external surface 
Zygomatic surface 

Antrum of Highmore 
Nasal process 
scalar process 

Posterior dental canals 
Lacrimal groove 
Premaxilla 

Anterior palatine foramen 

Os palatinam 

Pars perjjendicularis 

Crista conchalis 

Crista ethmoidalis 

Pars horizon tali s 

Palate Bone 

Vertical plate 

Inferior turbinate crest 
Superior turbinate crest 
Horizontal plate 

Os zygoxnaticum 

Processus temporalis 

Processus fronto-sphenoidalis 
Foramen zygomatico-orbitale 
Foramen zygomatico-faciale 

Malar Bone 

Zygomatic process 

Frontal process 

Tempora- malar canal 
Malar foramen 

Bfandibula 

Spina mentalis 

Linea obliqua 

Lrinea mylohyoid ea ^ 

Incisura mandibul^e 

Foramen mandibulare 

Canalis mandibulx 

Protuberantia mentalis 

Inferior Maxillary Bone 

sTlenial tubercle or spine 
External oblique line 
Internal oblique line 
Sigmoid nolcli 

Inferior dental foramen 
Inferior dental canal 
Mental process 

The SkuU 

as a Whole. 

Ossa suturarum 

Foveolse granular es ( Pacchioni) 
Fossa pterygo-palatina 

Canalis pteiygo-palatinus 

Foramen lacerum 

Choanse 

Fissura orbitalis superior 

Fissura orbitalis inferior 

Wormian bones 

Pacchionian depressions 
Spheno-maxillary fossa 
Posterior palatine canal 
Foramen lacerum medium 
Posterior nares 

Sphenoidal fissure 
Spheno-maxillary fissure 



GLOSSARY 


Upper Extremity. 


B.N.A. Terminology. 

Clavicnla 

Tuberositas coracoidea 
Tuberositas costal is 

Scapula 

Incisura scapularis 
Angulus lateralis 
Angulus medialis 

Humerus 

Sulcus intertubercu laris 
Crista tuberculi majoris 
Crista tuberculi minoris 
Facies anterior medialis 
Facies anterior lateralis 
Margo medialis 
Margo lateralis 
Sulcus nervi radialis 
Capitulum 

Epicondylus medialis 
Epicondylus lateralis 

Ulna 

Incisura semilunaris 
Incisura radialis 
Crista interossea 
Facies dorsalis 
Facies volar is 
Facies medialis 
Margo dorsalis 
Margo volaris 

Radius 

Tuberositas radii 
Incisura ulnaris 
Crista interossea 
F'acies dorsalis 
F'acies volaris 
Facies lateralis 
Margo dorsalis 
Margo volaris 

Carpus 
Os naviculare 
Os lunatum 
Os triquetrum 
Os multangulum majus 
Os multangulum minus 
Os capltatum 
Os hamatum 


Old Terminolcxjy. 

Clavicle 

Impression for conoid ligament 
Impression for rhomboid ligament 

Scapula 

Supra scapular notch 
Anterior or lateral angle 
Superior angle 

Humerus 

Bicipital groove 
External lip 
Internal lip 
Internal surface 
F'xternal surface 
Internal border 
External border 
, Musculo-spiral groove 
Capitellum 
Internal condyle 
External condyle 

Ulna 

Greater sigmoid caviiy 
Lesser sigmoid caviiy 
External or interosseous border 
Posterior surface 
Anterior surface 
Internal surface 
Posterior border 
Anterior border 

Radius 

Bicipital tuberosity 
Sigmoid cavity 

vjnternal or interosseous border 
Posterior surface 
Anterior surface 
External surface 
Posterior border 
Anterior border 

Carpus 
Scaphoid 
Ssx^unar 
Cunsiform 
Trapezium 
Trapezoid 
Os magnum 
Unciform 



xiv GLOSSARY 

Lower Extremity. 


B.N.A. Terminology. 

Os C0X8S 

Linea glatsea anterior 
Linea glutsea posterior 
Linea terminalis 
Spina ischiadica 
Incisura ischiadica major 
Incisura ischiadica minor 
Tuberculum pubicum 
Ramus inferior oss. pubis 
Ramus superior oss. pubis 
Ramus superior ossis ischii 
Ramus inferior oss. ischii 
Pecten ossis pubis 
Facies symphyseos 

Pelvis 

Pelvis major 
Pelvis minor 

Apertura pelvis minoris superior 
Apertura pelvis minoris inferior 
Linea terminalis 

Femur 

Fossa trochanterica 
Linea intertrochanterica 
Crista intertrochanterica 
Condylus medialis 
Condylus lateralis 
Epicondylus medialis 
Epicondylus lateralis 

Tibia 

Condylus medialis 
Condylus lateralis 
Eminentia intercondyloidea 
Tuberositas tibiae 
_JMalleolus medialis 

Fibula 

Malleolus lateralis 
Apex capituli fibulae 

Bones of 

Talus 
Calcaneus 
Tuber calcanei 

Processus medialis tuber is calcanei 
Processus lateralis tuberis calcanei 

Os cunetfonne primum 
Os ouneiforme secundum 
Os euaeifoime tertium 


Old Terminology. 
Innominate Bone 
Middle curved line 
Superior curved line 
Margin of inlet of true pelvis 
Spine of the ischium 
Great sacro-sciatic notch 
Lesser sacro-sciatic notch 
Spine of pubis 
Descending ramus of pubis 
Ascending ramus of pubis 
Body of ischium 
Ramus of ischium 
Pubic part of ilio-pectineal line 
Symphysis pubis 

Pelvis 

False pelvis 
True pelvis 
Pelvic inlet 
Jpelvic outlet 

Margin of inlet of true pelvis 

Femur 

Digital fossa 
Spiral line 

Post, intertrochanteric line 
Inner condyle 
Outer condyle 
Inner tuberosity 
Outer tuberosity 

Tibia 

Internal tuberosity 
External tuberosity 
Spine 
Tubercle 

J[ntemal malleolus 

P^ula 

External malleolus 
Styloid process 

the Foot. 

Astragalus 
Os calcis 

Tuberosity of 
Inner 
Outer 

Inner cuneiform 
Middle cuneiform 
Outer cuneiform 



GLOSSARY 


XV 


THE LIGAMENTS. 
Ligaments of the Spine. 


B.N.A. Terminolcxsy. 

X.ig. longitudinale anterius 
Lig. longitudinale posterius 
Lig. flavi 
Membrana tectoria 
Articulatio atlanto-epistrophica 
Lig. alaria 
Lig. apicis dentis 


Old Terminology. 

interior common ligament 
Posterior common ligament 
Ligamenta subilava 
Posterior occipito-axial ligament 
Joint between the atlas and the axis 
Odontoid or check ligaments 
Suspensory ligament 


The 

Lig. capituli costoe radiatum 
Lig. sterno-costale interarticulare 
Lig. sterno-cohtalia radiata 
Lig. costoxiphoidea 


Bibs. 

Anterior costo-vertebral or stellate 
ligament 

Interarticular chondro-sternal liga- 
ment 

Anterior and posterior chondro- 
sternal ligament 

Chondro-xiphoid ligaments 


The 

JJg. temporo-mandibulare 
Lig. spheno-mandibulaie 
Lig. stylo-inandibulare 


Jaw, 

sj)xternal lateral ligament of the jaw 
Internal lateral ligament of the jaw 
Stylo-maxillary ligament 


Upper Extremity. 


Lig. costo-claviculare 
I^brum glenoidale 
Articulatio radio-ulnaris proximalis 
Lig. collaterale ulnare 

Lig. collaterale radiale 
Lig. annulare radii 
Chorda obliqua 

Articulatio radio-ulnaris distalis 
Discus articularis 
Recessus sacciformis 
Lig. radio-carpeum volare 

Lig. radio-carpeum dorsale 

Lig. collaterale carpi ulnare 


Rhomboid ligament 
Glenoid ligament 
Superior radio-ulnar joint 
Internal lateral ligament of elbow 
joint 

External lateral ligament 
Orbicular ligament 
Oblique ligament of ulna 
Inferior radio-ulnar joint 
Triangular hbro-cartilage 
Membrana sacciformis 
Anterior ligament of the radio- 
v^^arpal joint 

Posterior ligament of the radio- 
carpal joint 

Internal lateral ligament of the 
wrist joint 


VOL. Ill— ^ 
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%y'i 


B.N.A. Terminology. 

Lig. collaterale carpi radiale 

Articulationes intercarpse 
Lig. accessoria volaria 

Lig. capitulorum (oss. metacar- 
palium) transversa 
Lig. collateralia 


Old Terminology. 

External lateral ligament of the 
wrist joint 
Carpal joints 

Palmar ligaments of the metacarpo- 
phalangeal joints 
Transverse metacarpal ligament 

Lateral phalangeal ligaments 


The Lower Extremity. 


Lig. arcuatum 
Lig. sacrO'tuberosum 
Processus falciformis 
Lig. sacro-spinosum 
Labrum glenoidale 
Zona orbicularis 
Ligamentum iliofemorale 
Lig. ischio-capsulare 
Lig. pubo-capsulare 
Lig. popliteum obliquum 
Lig. collaterale hbulare 
Lig. collaterale tibiale 
Lig. popliteum arcuatum 
Meniscus lateralis 
Meniscus medialis 
Plica synovialis patellaris 
Plicae alares 

Articulatio tibio-fibularis 
Lig. capituli fibulae 

Syndesmosis tibio-fibularis 

Lig. deltoideum 

Lig. talo-fibulare anteriua. 

Lig. talo-fibulare posterius ~ 

Lig. calcaneo-fibulare 

Lig. talo-calcaneum laterale 

Lig. talo-calcaneum mediate 

Lig. calcaneo-naviculare plantare 

Lig. talo-naviculare 

Pars calcaneo-navicularis'V lig. 

j-bifur- 

Pars calcaneo-cttboidea j catum 


Subpubic ligament 
Great sacro-sciatic ligament 
Falciform process 
Small sacro-sciatic ligament 
v^fotyloid ligament 
Zonular band 
Y-shaped ligament 
Ischio>capsular band 
Pubo-femoral ligament 
Ligament of Winslow 
Long external lateral ligament 
Internal lateral ligament 
Arcuate popliteal ligament 
External semilunar cartilage 
Internal semilunar cartilage 
Lig. mucosum 
Ligaments alaria 
Superior tibio-fibular articulation 
Anterior and posterior superior 
tibio-fibular ligaments 
.inferior tibio-fibular articulation 
internal lateral ligament of ankle 
Anterior fasciculus of external 
lateral ligament 

Posterior fasciculus of external 
lateral ligament 

Middle fasciculus of external lateral 
ligament 

External calcaneo-astragaloid liga- 
ment 

Internal calcaneo-astragaloid liga- 
ment 

Inferior calcaneo-navicular ligament 
A^ragalo-scaphoid ligament 
Superior calcanck)- scaphoid liga- 
ment 

Internal calcaneo-cuboid ligament 
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THE MUSCLES. 


Muscles of the Back. 

Superficial. 

B.N.A. Terminology. Old Terminology. 

Levator scapulae ^evator anguli scapulae 

Muscles of the Chest. 

Serratus anterior Serratus magnus 


Muscles of Upper Extremity. 


Biceps brachii 

Lacertus fibrosus 
Brachial is 
Triceps brachii 

Caput mediale 
Caput laterale 
Pronator teres 
Caput ulnare 
Brachio-radialis 
Supinator 

Extensor carpi radialis longus 
Extensor carpi radialis brevis 
JIxtensor indicis proprius 
Extensor digiti quinti proprius 
Abductor pollicis longus 
Abductor pollicis brevis 
Extensor pollicis brevis 
Extensor pollicis longus 
Lig. carpi transversum 
Lig. carpi dorsale 


Biceps 

Bicipital fascia 
Brachialis anticus 
Triceps 

Inner head 
Outer head 
Pronator radii teres 
Coronoid head 
Supinator longus 
Supinator brevis 
Extensor carpi radialis longior 
Extensor carpi radialis brevior 
__Extensor indicis 
Extensor minimi digiti 
Extensor ossis metacarpi pollicis 
Abductor pollicis 
Extensor primi internodii pollicis 
Extensor secundi internodii pollicis 
Anterior annular ligament 
Posterior annular ligament 


Muscles of Lower Extremity. 


Tensor fasciae latae 
Canalis adductorius (Hunteri) 
Trigonum femorale (fossa Scarpoe 
major) 

Canalis femoralis 
Annulus femoralis 
M. quadriceps femoris — 

^Rectus femoris 
Vastus lateralis 
Vastus intermedius 
Vastus medialis 
M. articularis genu 
Tibialis anterior 


Tensor fasciae femoris 
Hunter’s canal 
Scarpa’s triangle 

Crural canal 
Crural ring 
Quadriceps — 

^Rectus femoris 
Vastus extemus 
Crureus 
Vastus internus 
Suberureus 
Tibialis anticus 
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GLOSSARY 


^ B.N.A. Terminolcxsy. 

Tendo calcaneus 
Tibialis posterior 
Quadratus plantse 
Lig. transversum cruris 
Lig. cruciatum cruris 
Lig. laciniatum 

Retinaculum musculorum pero- ^ 
naeorum superius 
Retinaculum musculorum pero- 
naeorum inferius j 


Old Terminology. 

Tendo Achillis 
Tibialis posticus 
Accessorius 

Upper anterior annular ligament 
Lower anterior annular ligament 
Internal annular ligament 


External annular ligament 


Axial Muscles. 
Muscles of the Back. 


Serratus posterior superior 
Serratus posterior inferior 
Splenius cervicis 
Sacro-spinalis 
Ilio-costalis— 

Lumborum 

Dorsi 

Cervicis 

Longissimus — 

Dorsi 
Cervicis 
Capitis 
Spinalis — 

J3orsi 

Cervicis 

Capitis 

Sendspinalis— 

Dorsi 

Cervicis 

Capitis 

Multifidus 


Serratus posticus superior 
Serratus posticus inferior 
Splenius colli 
Erector spin* 

Ilio-costalis — 

Sacro-lumbalis 
Accessorius 
Cervicalis ascendens 

Longissimus — 

Dorsi 

Transversal is cervicis 
Trachelo-mastoid 
Spinalis — 

Dorsi 
Colli ‘ 

Capitis 

Semispinalis— 

Dorsi 

Colli 

Complexus 
Multifidus spinse 


Muscles of Head and Neck. 


Epicranius 

Galea aponeurotica 

Procerus 

Pars transversa (nasalis) 
Pars alaris (nasalis) 
Auricularis anterior 
Auricularis posterior 
Auricularis superior 
Orbicularis oculi 
Pars Ikcrimalis 


Occipito-frontalis 
Epicranial aponeurosis 
Pyramidalis nasi 
Compressor naris 
Dilatores naris 
Attrahens aurem 
Retrahens aurem 
Attollens aurem 
Orbicularis palpebrarum 
Tensor tarsi 
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XIX 


B.N.A. Terminology. 
Triangularis 

Quadratus labii superioris — 
Caput zygomaticum 
Caput infraorbitale 
Caput angulare 
Zygomaticus 
Caninus 

Quadratus labii inferioris 

Mentalis 

Platysma 

Sterno-thyreoid 

Thyreo-hyoid 

Muscles and 

Fascia buibi 
Septum orbitale 
Rectus lateralis 
Rectus medialis 


Old Terminology. 
Depressor anguji oris 

Zygomaticus minor 

I^evator labii superioris 

Levator labii superioris alaeque nasi 

Zygomaticus major 

Levator anguli oris 

Depressor labii inferioris 

Levator menti 

Platysma myoides 

Sterno-thyroid 

Thyro-hyoid 

3ia of the Orbit. 

Capsule of Tenon 
Palpebral ligaments 
Rectus externus 
Rectus internus 


Muscles of the Tongue. 

Genio-glossus Genio-hyo-glossus 

Longitudinalis superior Superior lingualis 

Longitudinalis inferior Inferior lingualis 

Transversus linguae Transverse fibres 

Verticalis linguae Vertical fibres 


Pharyngo-palatinus 
M. uvulae 

Levator veli palatini 
Tensor veli palatini 
Glosso-palatinus 


Muscles of the Pharynx. 

Palato-pharyngeus 
Azygos uvulae 
Levator palati 
Tensor palati 
Palato-glossus 


Deep Lateral 

Scalenus anterior 
Scalenus posterior 
Longus capitis 
Rectus capitis anterior 


Muscles of Neck. 

Scalenus anticus 
Scalenus posticus 
Rectus capitis anticus major 
Rectus capitis anticus minor 


Muscles of Thorax. 


Transversus thoracis 
Diaphragma 

Crus mediale 'j 
Crus intermedium [- 
Crus laterale J 
Arcus lumbo • costalis medialis 
(Halleri) 

Arcus lumbo - costalis lateralis 
(Halleri) 


Triangularis stemi 
Diaphragm 

Crura and origins from arcuate 
ligaments 

Ligamentum arcuatum internum 
Ligamentum arcuatum externuxs 
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GLOSSARY 


Muscles of the Abdomen. 


B.N.A. Terminology. 

Ligamentum inguinale (Pouparti) 
Ligamentum lacunare (Gim^rnati) 
Fibrse intercrurales 
Ligamentum inguinale reflexum 
(CoUesi) 

Annulus inguinalis subcutaneus 
Crus superius 
Crus inferius 

Falx aponeurotica inguinalis 
M. transversus abdominis 
Linea semicircularis (Douglasi) 
Annulus inguinalis abdominalis 


Old Terminology. 
Poupart’s ligament 
Gimbernat’s ligament 
Intercolumnar fibres 
Triangular fascia 

External abdominal ring 
Internal pillar 
External pillar 
Conjoined tendon 
Transversalis muscle 
Fold of Douglas 
Internal abdominal ring 


Perineum and Pelvis. 


Transversus perinei superbcialis 
M. sphincter urethrae membranaceae 
Diaphragma urogenitale 

Fascia diaphragmatis urogenitalis 
superior 

Fascia diaphragmatis urogenitalis 
inferior 

Arcus tendineus fasciae pelvis 
Ligamenta puboprostalica 

Fascia diaphragmatis pelvis superior 
Fascia diaphragmatis pelvis inferior 


Transversus perinei 
Compressor urethrae 
Deep transverse muscle and sphinc- 
ter urethrae 

Deep layer of triangular ligament 

Superficial layer of the triangular 
ligament 

White line of pelvis 
Anterior and lateral true ligaments 
of bladder 

Visceral layer of pelvic fascia 
Anal fascia 


THE NERVOUS SYSTEM. 


Medulla Spinalis. 

Fasciculus anterior proprius (Flech- 

sig) 

Fasciculus lateralis proprius 
Nucleus dorsalis 
Pars thoracalis 
^ulcus intermedius posterior 
Columnsc anteriores, etc. 

Fasciculus cerebro-spinalis anterior 
Fasciculus cerebro-spinalis lateralis 
(pyramidalis) 

Fasciculus cerebello-spinalis 
Fasciculus antero- lateralis super- 
fidalis 


Spinal Oord. 

Anterior ground or basis bundle 

Lateral ground bundle 
darkens column 
Dorsal part of spinal cord 
Paramedian furrow 
Anterior grey column 
Direct pyramidal tract 
Crossed pyramidal tract 

Direct cerebellar tract 
Gowers* tract 
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Pallium (cortex cerebri). 
Lateral ventricles. 
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GLOSSARY 


Brain. 


B.N.A. Terminology. 

B hombencephalon 
Eminentia medialis 
Ala cinerea 
Ala acustica 

Nucleus nervi abducentis 

Nuclei n. acustici 

Fasciculus longitudinal is medialis 

Corpus trapezoideum 

Incisura cerebelli anterior 

Incisura cerebelli posterior 

Sulcus horizontalis cerebelli 

Lobulus centralis 

Folium vermis 

Tuber vermis 

Lobulus quad rangu laris 

Brachium conjunctivum cerebelli 

Lobulus semilunaris superior 

Lobulus semilunaris inferior 

Cerebram 

Pedunculus cerebri 
Colliculus suj^erior 
Colliculus inferior 
Aqueduct us cerebri 

Foramen interventricular e 

Hypothalamus 

Sulcus hypothalamicus 

Massa intermedia 

Fasciculus thalamo-mammillaris 

Pars opercularis 

Thalamus 

Pallium 

Gyri transitivi 

Fissura cerebri lateralis 

Gyrus temporalis supeiior 

Gyrus temporalis medius 

Gyrus temporalis inferior 

Sulcus centralis (Rolandi) 

Sulcus temporalis superioi 
Sulcus temporalis medius 
Sulcus circularis 
Sulcus temporalis inferior 
Gyrus fusiformis 
Sulcus interparietalis 
Sulcus corporis callosi 
Sulcus cinguli 
Fissura hippocampi 
Gyrus cinguli 


Old Terminology. 

Eminentia teres 

Tngonum vagi 

Tiigonum acusticum 

Nucleus of 6th nerve 

Auditory nucleus 

1‘osterior longitudinal bundle 

Corpus trapezoides 

Semilunar notch (of cerebellumj 

Marsupial notch 

Great horizontal fissure 

I^bus centralis 

Folium cacuminis 

Tuber valvulse 

Quadrate lobule 

Superior cerebellar peduncle 

Postero-superior lobule 

Postero-inferior lobule 

Crus cerebri 

Anterior corpus quadrigeminum 
Posterior corpus quadiigeminum 
Iter e terlio ad quartum ventri- 
culum, or aqued. of Sylvius 
Foramen of Monro 
Subthalmic region 
Sulcus of Monro 
Middle commissure 
Bundle of Vicq d’Azyr 
Pars basilaris 
Optic thalamus 
Cortex cerebri 
Annectant gyri 
P'issure of Sylvius 
First temporal gyrus 
Second temporal gyrus 
Third temporal gyrus 
Fissure of Rolando 
Parallel sulcus 
Second temporal sulcus 
Limiting sulcus of Reil 
Occipito-temporal sulcus 
Occipito-temporal convolution 
Intraparietal sulcus 
Callosal sulcus 
Calloso-marginal fissure 
Dentate fissure 
Callosal convolution 
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B.N.A. Terminology. 

Stria terminalis 
Trigonum collaterale 
Hippocampus 
Digitationes hippocampi 
Fascia dentata hippocampi 
Columna fornicis 
Septum pellucidum 
Inferior cornu 
Commissura hippocampi 
Nucleus lentiformis 
Pars frontalis capsuloe internie 
Pars occipitalis capsulae internx‘ 
Radiatio occipito-thalamica 
Radiatio corporis callosi 
pars frontalis 
Pars occipitalis 

Membranes 

Ulster na cerebello-medullaris 
jisterna interpcduncularis 
jranulationes arachnoideales 
Tela chorioidea ventriculi tertii 
Tela chorioidea ventriculi quarti 


Cerebral 

N. oculomotor ins 
N. trochlearis 
N trigeminus 

Ganglion seniilunare (Gasseri) 

N. naso-ciliaris 
N. maxi Haris 

meningeus (medius) 

N. zygomaticus 

Rami alveolares superiores pos- 
teriores 

Kami alveolares superiores medii 
Rami alveolares superiores an- 
teriores 

Ganglion spheno-palatinum 
N. palatinus medius 
N. mandibularis 
' Nervus spinosus 
N. alveolaris inferior 
N. abducens 
N. facialis 
N. intermedins 
N. acusticus 


Old Terminology. 

TfCnia semicircularis 
Trigonum ventriculi 
Hippocampus major 
Pes hippocampi 
Gyrus dentatus 
Anterior pillar of fornix 
Septum lucidum 

Descending horn of lateral ventricle 
Lyra 

Lenticular nucleus 

Anterior limb (of internal capsule) 

Posterior limb (of internal capsule) 

Optic radiation 

Radiation of corpus callosum 

J'orceps minor 

Forceps major 

of Brain. 

('isterna magna 
Cisterna basalis 
Pacchionian bodies 
Velum interpositum 
Tela choroidea inferior 


Nerves. 

Third nerve 
Fourth nerve 
Fifth nerve 

Gasserian ganglion 
Nasal nerve 

Superior maxillary nerve 
Recurrent meningeal nerve 
"Temporo-malar nerve 
Posterior superior dental 

Middle superior dental 
Anterior superior dental 

MeckePs ganglion 
External palatine nerve 
Inferior maxillary nerve 
Recurrent nerve 
Inferior dental 
Sixth nerve 
Seventh nerve 
Pars intermedia of Wrisberg 
Eighth or auditory nerve 
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B.N.A. Terminology. 

ganglion superius 
N, recurrens 
Ganglion jugulare 
Ganglion nc^osum 
Plexus oesophageus anterior 1 
Plexus oesophageus posterior J 
Nervus accessorius 
Ramus intemus 

Ramus externus 

Spinal 

Rami posteriores 
Rami anteriores 
N. cutaneus colli 
Nn. supraclaviculares anteriores 
Nn. supraclaviculares medii 
Nn. supraclaviculares posteriores 
N. dorsalis scapulae 
Nn. intercosto-brachiales 
N. thoracalis longus 
N. thoraco-dorsalis 
N. cutaneus brachii medial is 
N. cutaneus brachii lateralis 

Fasciculus lateralis 
Fasciculus medialis 
N. cutaneus antibrachii lateralis 

N. cutaneus antibrachii medialis 
Ramus volaris 
Ramus ulnaris 

N. cutaneus antibrachii dorsalis 

N. axillaris 
N. interosseus volaris 
Ramus palmaris N. median! 

Nn. digitales volares proprii 

Ramus dorsalis manus 

Ramus cutaneus palmaris 

N. radialis 

N. cutaneus brachii posterior 
N. cutaneus antibrachii dorsalis 


Old Terminology. 

ganglion of 9th nerve 
snt laryngeal nerve 
Ganglion of root 1 
Gan|lionoftrunk)°f''^“® 

Plexus guise 

Spinal accessory 

Accessory portion of spinal 
accessory nerve 
Spinal portion 

Nerves. 

Posterior primary divisions 
Anterior primary divisions 
Superficial cervical nerve 
Suprasternal nerves 
Supraclavicular nerves 
Supra-acromial nerves 
^^erve to the rhomboids 
Intercosto-humeral nerve 
Nerve of Bell 
Long subscapular nerve 
Lesser internal cutaneous nerve 
Cutaneous branch of circumflex 
nerve 

Outer cord (of plexus) 

Inner cord 

Cutaneous branch of musculo-cuta- 
neous nerve 

Internal cutaneous nerve 
Anterior branch 
Posterior branch 

External cutaneous branch of mus- 
culo-spiral 
Circumflex nerve 
Anterior interosseous 
Palmar cutaneous branch of the 
median nerve 

Collateral palmar digital branches 
of median nerve 

Dorsal cutaneous branch of ulnar 
nerve 

Palmar cutaneous branch of ulnar 
nerve 

Musculo-spiral nerve 

Internal cutaneous branch of 
musculo-spiral nerve 
External cutaneous branches of 
musculo-spiral nerve 
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B.N.A. Terminology. 

N. radialis (con^cl .) — 

Ramus superBcialis 
N. interosseus dorsalis 
Nn. digitales dorsales 
N. ilio-hypogastricus 

Ramus cutaneus lateralis 

Ramus cutaneus anterior 

N. genito-femoralis 

N. lumbo-inguinalis 

N. spermaticus extern us 

N. cutaneus femoris lateralis 
N. femoralis 
N. saphenus 

Ramus infrapatellaris 

N. ischiadicus 
N. peronseus communis 

Ramus anastomoticus pero- 
^ na*us 

' \N. perona'us superficialis 
N. peronaeus profundus 
N. tibialis 

N. cutaneus suroi modiali> 

N. suralis 

N. plantaris medialis 
N. plantaris lateralis 
N. pudendus 


Old Terminology. 

Musculo-spiral nerve [contd .) — 
Radial nerve 

Posterior interosseous nerve 
Dorsal digital nerves 
Ilio-hypogastric nerve 

Iliac branch of ilio-hypogastric 
nerve 

Hypogastric branch of ilio- 
hypogastric nerve 
Gcnito-crural nerve 

Crural branch of genito-crural 
nerve 

Genital branch of genito-crural 
nerve 

External cutaneous nerve 
Anterior crural nerve 
Long saphenous nerve 

Patellar branch of long saph- 
enous nerve 
Great sciatic nerve 
External i)opliteal nerve 

Ncrvus communicans fibularis 

Musculo-cutaneous neive 

Anterior tibial nerve 
Internal popliteal nerve 

Nervus communicans tibialis 
Short saphenous nerve 
Internal plantar 
External plantar 
Pudic nerve 


THE HEART AND BLOOD VESSELS. 

Heart. 


Atrium 

Auricula cordis 
Incisura cordis 
Trabecula carnea 
Tuberculum intervenosum 
Sulcus longitudinalis anterior 
Sulcus coronarius 
Limbus fossa ovalis 
Vaivula vena cava 
ValvuU sinus coronarii 


Auricle 

Auricular appendix 
Notch at apex of heart 
Columna camea 
Intervenous tubercle of Lower 
Anterior interventricular groove 
Auriculo-ventricular groove 
Annulus ovalis 
Eustachian valve 
Valve of ThebeSittS 
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Arteries. 


B.N.A. Terminology. 

Sinus aortae 
A. profunda linguae 
A. maxillaris externa 
A. alveolaris inferior 
Ramus meningeus accessorius 
A. buccinatoria 
A. alveolaris superior posterior 
Aa. alveolares superiores anteriores 
Ramus carotico-tympanicus 
A. chorioidea 
auditiva interna 
Rami ad pontem 

A. pericardiaco-phrenica 
Rami intercostales (A. mam maria 
interna) 

Truncus thyreo-cervicalis 
A. transversa scapulae 
A. intercostalis suprema 
A. transversa colli 
A. thoracalis suprema 
A. thoraco-acromialis 
A. thoracalis lateralis 
A. circumflexa scapuUe 
A. profunda brachii 
A. collateralis radial is 
A. collateralis ulnaris superior 
A. collateralis ulnaris inferior 
Ramus carpeus volaris 
Ramus carpeus dorsalis 
Aa. metacarpeae dorsales 
A. volaris indicis radialis 
Arcus volaris superlicialis 
Arcus volaris profundus 
A. interossea dorsalis 
A. interossea recurrens 

A. interossea volaris 
Ramus carpeus dorsalis 
Ramus carpeus volaris 
Aa. digitales volares communes 
Aa. digitales volares proprise 
Arteriae intestinales 

A. suprarenalis media 
A. hypogastrica 
A. umbilicalis 
A. pudenda interna 
A epigastrica inferior 


Old Terminology. 

Sinuses of Valsalva 

Ranine artery 

Facial artery 

Inferior dental artery 

Small meningeal artery 

Buccal artery 

Posterior dental artery 

Anterior superior dental aiteries 

Tympanic branch of int. carotid 

Anterior choroidal artery 

^uditory artery 

Transverse arteries (branches of 
Basilar artery) 

Arteria comes nervi phrenici 
Anterior intercostal arteries 

Thyroid axis 
Suprascapular artery 
Superior intercostal 
Transversalis colli 
Superior thoracic artery 
Acromio-thoracic artery 
Long thoracic artery 
Dorsalis scapulce 
.Superior profunda 
Anterior branch of superior profunda 
\Inferior profunda 
Anastomotica magna 
Anterior radial carpal 
Posterior radial carpal 
Dorsal interosseous arteries 
Radialis indicis 
Superficial palmar arch 
Deep palmar arch 
Posterior interosseous artery 
Posterior interosseous recurrent 
artery 

Anterior interosseous aitery 
Posterior ulnar carpal 
Anterior ulnar carpal 
Palmar digital arteries 
x^Collateral digital arteries 
Intestinal branches of sup. mesen- 
teric 

Middle capsular artery 
Internal iliac artery 
Obliterated hypogastric 
Internal pudic artery 
Deep epigastric artery 
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B.N.A. Terminology. 

A. spermatica externa 
Aa. pudendae extemae 

A. circumflexa femoris medialis 
A. circumflexa femoris lateralis 
A. genu suprema 
A. genu superior lateralis 
A. genu superior medialis 
A. genu media 
A. genu inferior lateralis 
A. genu inferior medialis 
A. malleolaris anterior lateralis 
A. malleolaris anterior medialis 
A. peronaea 

Ramus perforans 
A. malleolaris posterior lateralis 
A. malleolaris posterior medialis 
Rami calcanei laterales 
Rami calcanei mediales 
A. plantaris medialis 
A. plantaris lateralis 
Aa. metatarseaj plantares 
Aa. digitales plantares 


Old Terminology. 

Cremasteric artery 
Superficial and deep external pudic 
arteries 

Internal circumflex artery 
External circumflex artery 
Anastomotica magna 
Superior external articular artery 
Superior internal articular artery 
Azygos articular artery 
inferior external articular artery 
Inferior internal articular artery 
External malleolar artery 
Internal malleolar artery 
Peroneal artery 

Anterior peroneal artery 
Posterior peroneal artery 
Internal malleolar artery 
External calcanean artery 
Internal calcanean artery 
Internal plantar artery 
External plantar artery 
Digital branches 
Collateral digital branches 


Veins. 


V. cordis magna 
W obliqua atrii sinistri 
Lig. venie cavx sinistr.e 
Vv. coidis minimoe 
Sinus trans versus 
Confluens sinuum 
Plexus basilaris 
.Sinus s.agittalis superior 
Sinus sagittalis infeiior 
Spheno-parietal sinus 
V. cerebri interns; 

V. cerebri magna 
V. terminalis 
V. basal is 

.V. transversa scapulie 
V. thoraco-acromialis 
Vv. transversoe colli 
V. thoracalis lateralis 
V. azygos 
V. hemiazygos 
V. hemiazygos accessoria 
V. hypogastrica 
V. epigastrica inferior 
V. saphena magna 
V. saphena parva 


Great cardiac vein 
Oblique vein of Marshall 
Vestigial fold of Marshall 
Veins of Thebesius 
Lateral sinus 
Torcular Herophili 
Basilar sinus 

Superior longitudinal sinus 
Inferior longitudinal sinus 
Sinus alae parvae 
Veins of Galen 
Vena magna Galeni 
Vein of the corpus striatum 
Basilar vdn 
Suprascapular vein 
Ac romio- thoracic vein 
Transversalis colli veins 
Long thoracic vein 
Vena azygos major 
Vena azygos minor inferior 
Vena azygos minor superior 
Internal iliac vein 
Deep epigastric vein 
Internal saphenous vein 
External saphenous vein 
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Lymphatics. 


B.N.A. Terminology. 
Cisterna chyli 


Old Terminology. 
Receptaculum chyli 


THE VISCERA. 
Digestive Apparatus. 


Arcus glosso-palatinus 
Arcus pharyngo-palatinus 
Gl. lingualis anterior 
Ductus submaxillaris 
Gl. parotis accessoria 
Ductus parotideus (Stenonis) 

Dentes praemolarcs 
Dens serotinus 
Papillge vallatae 
Recessus pharyngeus 
Tela submucosa 
Plicae circulares 
Gl. intestinales 
Valvula coli 
Columnae rectales 
Plicae transversales recti 
Valvula spiralis 
Noduli lymphatici aggregati 
(Peyeri) 

Intestinum jejunum 
Intestinum ileum 
Noduli lymphatici lienales 
(Malpighii) 

Respiratory 

Larynx 

Prominentia laryngea 
Incisura thyreoidea superior 
M. ary-epiglotticus 
M. vocalis 

M. thyreo-epiglotticus 
Appendix ventriculi laryngis 
Plica vocalis 
Plica ventricularb 
JLigamentum ventriculare 
Ligamentum vocale 
Glottis 

Rima vestibuli 
Cartilago thyreoidea 


Anterior pillar of fauces 
posterior pillar of fauces 
Gland of Nuhn 
Wharton*s duct 
Socia-parotidis 
Stenson’s duct 
Bicuspid teeth 
Wisdom tooth 
Circum vallate papilla.* 
Lateral recess of pharynx 
Pharyngeal aponeurosis 
ValvuljE conniventes 
Crypts of Lieberkuhn 
Tleo-ciecal valve 
Columns of Morgagni 
Valves of Houston 
Valves of I leister 
Peyer’s patches 

Jejunum 

Ileum 

Malpighian corpuscles 


Apparatus. 

Adam’s apple 
Superior thyroid notch 
Aryteno-epiglottidean muscle 
Internal thyro-arytenoid mu.scle 
Thyro-epiglottidean muscle 
Laryngeal sac 
True vocal cord 
False vocal cord 

Superior thyro-arytenoid ligament 
Inferior thyro-arytenoid ligament 
Glottis vera 
Glottis spuria 
Thyroid cartilage 
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B.N.A. Terminology. 
Membrana hyo-thyreoidea 
Cartilage comiculata (Santorini) 
Tuberculum epiglotticum 
Pars intermembranacea (rimse 
glottidis) 

Pars intercartilaginea (rimse 
glottidis) 

Conus elasticus (membranae 
elasticae larynges) 

[jlandula thyreoidea 
glomus caroticum 

Nose 

Concha nasalis suprema (Santorini) 
Concha nasalis superior 
Concha nasalis media 
Concha nasalis inferior 


Old Terminology. 
Thyro-hyoid membrane 
Cartilage of Santorini 
Cushion of epiglottis 
Glottis vocalis 

Glottis respiratoria 

Crico-thyroid membrane 

Thyroid gland 
Intercarotid gland or body 

Highest turbinate bone 
Superior turbinate bone 
Middle turbinate bone 
Inferior turbinate ix>ne 


Urogenital Apparatus. 


Corpuscula renis 
Paradidymis 
Appendix testis 
Ductus deferens 
Gl. urethral es 

Glandula bulbo-urethralis (Cowperi) 

Folliculi oophori vesiculosi 

Cumulus oophorus 

JTuba uterina 

"Epoophoron 

Appendices vesiculosi 

Ductus epoophori longitudinalis 

Orificium internum uteri 

Oriheium externum 

Processus vaginalis 

Glandula magna vestibuli 


Malpighian corpuscles 
Organ of Girald^s 
Hydatid of Morgagni (male) 
Vas deferens 
Glands of Littr^ 

Cowper’s gland 
Graafian follicles 
Discus proligerus 
J^'allopian tube 
Parovarium 

Hydatids of Morgagni (female) 
Gartner^s duct 
Internal os (of uterus) 

External os 
Canal of Nuck 
Bartholin’s gland 


Pexitoneuin. 


Bursa omentalis 
Foramen epiploicum 
Lig. phrenico-colicum 
Excavatio recto-uterina (cavum 
Douglas!) 

Lig. gastro-lienale 


Lesser peritoneal sac 
Foramen of Winslow 
Costo-colic ligament 
Pouch of Douglas 

^astro-splenic omentum 


SENSE ORGANS. 

The Eye. 

Sclera Sclerotic coat 

Lamina elastica anterior (Bowman!) Bowman’s membrane 
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B.N.A. Terminology. 

Lamina elastica posterior (Des- 
cemeti) 

Spatia ang^li iridis 
Angulus iridis 
Zonula ciliaris 
Septum orbitale 
Fascia bulbi 

Commissura palpebrarum lateralis 

Commissura palpebrarum medialis 

Tarsus superior 

Tarsus inferior 

Lig. palpebrale mediale 

Raphe palpebralis lateralis 

Tarsal glands 


Canalis semicircularis lateralis 
Ductus reuniens 
Ductus cochlearis 
Recessus sphericus 
Recessus ellipticus 
Paries jugularis 
Paries labyrinthica 
Fenestra vestibuli 
Fenestra cochleae 
Paries mastoidea 

Antrum tympanicum 
Paries carotica 
Processus lateralis 
Processus anterior 


Old Terminology. 
Descemet’s membrane 

Spaces of Fontana 
Irido-corneal junction 
Zonule of Zinn 
Palpebral ligament 
Capsule of Tenon 
External canthus 
Internal canthus 
^uperior tarsal plate 
Inferior tarsal plate 
Internal tarsal ligament 
External tarsal ligament 
Meibomian glancls 

Ear. 

External semicircular canal 
Canalis reuniens 
Membranous cochlea 
Fovea hemispherica 
Fovea hemi-elliptica 
Floor of tympanum 
Inner wall 

Fenestra ovalis 
P'enestra rotunda 
aJ’osterior wall 

Mastoid antrum 
Anterior wall 

Processus bievis (of malleus) 
Processus gracilis 


The 




Anterior View of the Skull (Norma frontalis), showing the bones 
and the muscular attachments. 


1 . M. orbicularis oculi , upper frontal 

attachment {corntgator supef- 
cilti). 

2. M. orbicularis oculi. lozver 

frontal attachment, 

3. M. orbicularis oculi (tensor 

tarsi), lacrimal attachments 

4. M. orbicularis oculi, maxillary 

attachments 

5. M. quadratus labii superioris, 

angular part. 

6. M. quadiatus labii superioris, 

infra-orhital part. 

7. M. quadratus labii superioris, 

zygomatic parts 

8. M. zygoinaticus, on zygomatic 

bone. 

9. M. caninus, on maxilla. 

10 . M. nasalis, pars transversa. 

11. M. incisivus labii superioris. 

12. M. nasalis, pars alaris. 

13. M. depressor septi. 

14. Symphysis of mandible. 

15. M. mentalis, on body of mandibles 

16. M. quadratus labii mfenoris, on 

body of mandible. 

1 7. M. platysma, on body of mandible. 


18. M. triangularis, on body of 

mandible. 

19. M. buccinator, on alveolar prO' 

lesses oj maxilla and mandible. 

20. M , insertion , on ramus 

of mandible 

21. M. sterno-inastoid, on mastoid 

piotess of temporal bone. 

22. M temporalis, 

of mandible, 

23 Maxilla. 

24 M. massetcr, o} igin^ on zygomatic 

and temporal bones, 

25. Zygomatic bone. 

26. Lacrimal bone. 

27. Squamous part of temporal bone, 

and origin of M. tempoialis, 

28. Gre.il wing of sphenoid bone, 

and origin of M. temporalis. 
29 Parietal bone, and origin of 
M. temporalis. 

30. Temporal line, and upper limit 

of oiigitt of M. temporalis on 
frontal and parietal bones. 

31. M. procerus, on nasal bone. 

32. Nasal bone. 

33. Frontal bone. 





Lateral View of the Skull (Norma lateralis), showing the bones 
and the attachments of muscles. 


1. Coronal suture, 

2. Frontal bone. 

3. Great wing of sphenoid bone, and 

origin of temporal muscle, 

4. Zygomatic Ijone. 

5. M. orbicularis oculi, 

origi n ( cor ruga tor s upcrci li i ). 

6. 'Wi,orh\c\i\iix\soc\x\\, Icnuer frontal 

origin. 

7. M. orbicularis oculi (tensor 

tarsi), lacrimal attachment, 

8. M. procerus, on nasal bone, 

9. M. orbicularis oculi, maxillary 

origin, 

10. M. quadratus labn superioris, 

angular part. 

11. M. quadratus labn superioris, 

infta-orbital part, on maxilla 
and zygomatic bone. 

12. M. quadratus labn inferioris, 

zygomatic part, on zygomatic 
bone. 

13. M. /ygonialicus, on zygomatic 

hone. 

14 M canmus, on maxilla. 

15 M. nasalis, pars transvena. 
t6. M. nasalis, pars alaris. 

17. M. depressor sepli, 

18. M. incisivus labii superioris, on 

maxilla, 

19. M. incisivus labii inferioris, on 

max ilia, 

20. M. mcntalis, on body of mandible, 

21. M. quadratus labii inferioris, on 

body of mandible. 

22. M. triangularis, on body of 

mandible, 

23. M. platysma, on body of man- 

dible. 


24. M. buccinator, on alveolar pro- 

cesses of maxilla and mandible. 

25. M. masseter, insertion on ramus 

of mandible. 

26. M. temporalis, insertion on 

coronotd process of mandible. 

27. M. masseter, ongin on zygomatic 

and temporal bones. 

28. M. stylo-glossus, on styloid pro- 

cess of temporal bone. 

29. M. stylO'hyoid, on styloid process 

of temporal bone. 

30. M. auncularis posterior, on post- 

auditory part of squamous 
poiiton of temporal hone, 

31. M. longissimus capitis, on mastoid 

portion of tempoial bone. 

32. M. sterno- mastoid, on masloid 

part of temporal bone and 
squamous part of occipital bone. 

33. M. spleniiis capitis, on mastoid 

part oj temporal bone and 
squamous part of occipital bone. 

34. M. trapezius, on superior nuchal 

line of occipital bone. 

35. M. occipito fronuilis, occipital 

part, on superior nuchal line 
of occipital bone, 

36. Squamous part of occipital bone. 

37. Lambda. 

38. Squamous part of temporal bone, 

ami origin of M. temporalis. 

39. Parietal lx)ne. 

40. Inferior temporal line, and upper 

limit of origin of M. temporalis 
on parietal and frontal bones, 

41. Superior temporal line, and upper 

attachment of temporal apo- 
neurosis. 




xM ANU AL 


OF 

PRACTICAL ANATOMY. 


HEAD AND NECK. 

The dissectors of the Head and Neck begin work as soon 
as the subject is brought into the room. During the first 
three days, whilst the body is in the lithotomy posture, they 
dissect the face, the anterior part of the eyelids, the superficial 
part of the nose, and the anterior part of the scalp. During 
the following five days, when the body is lying on its back, 
they dissect the posterior triangle, and complete the dissection 
of the scalp. 

It is only by dissecting the face at this period, whilst 
the parts are in good condition, that the dissector can 
gain any satisfactory idea of its component parts ; and it is 
essential that the contents of the posterior triangle, which 
is such an important surgical region, should be displayed 
before the dissector of the arm has disturbed its posterior 
boundary. 

The first day should be devoted to the examination of the 
anterior part of the frontal region of the head and the face, 
the study of the surface anatomy of the ocular appendages, 
the reflection of the skin and the cleaning of the superficial 
muscles of the face and anterior part of the scalp. On the 
second day the dissectors should display the superficial 
surface of the parotid gland; they should also find and 
clean the superficial vessels and nerves, and trace them to 
VOL. Ill— i 
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their terminations. On the third day the superficial muscles 
must be reflected, and the deeper vessels and nerves must 
be exposed and cleaned, and the auricle should be examined 
and dissected. On the fourth day the body is placed upon 
its back, and the dissectors should commence the dissection 
of the posterior triangle of the neck ; they must complete 
that part of the dissection in three days. On the seventh 
day they should complete the examination of the scalp. 
The eighth day should be devoted to a final study of the 
brachial plexus, in association with the dissectors of the upper 
extremity. 

FACE AND FRONTAL REGION OF HEAD. 

The dissectors should commence the study of the face and 
frontal region by an examination of the bony prominences 
and ridges in the area to be dissected. 

In the centre of the facial area is the prominent outer 
portion of the nose, consisting of a lower mobile part, formed 
mainly by skin and cartilage, and an upper rigid portion, 
formed by the nasal bones and the frontal processes of 
the maxillae. At the sides of the nose are the sockets 
for the eyeballs, each of which is bounded above by the 
supra-orbital margin of the frontal bone and below by the 
orbital margins of the maxilla and the zygomatic bone 
(O.T. malar). The supra- and infra-orbital margins meet 
laterally in the region of the cheek bone (zygomatic). PVom 
the posterior part of the zygomatic bone, the zygomatic 
arch, formed partly by the zygomatic and partly by the 
temporal bone, extends barkwards to the ear. Above the 
zygomatic arch is the region of the temporal fossa, which 
is bounded superiorly by the temporal line. The line 
terminates anteriorly in the lateral part of the supra-orbital 
margin. Above the medial part of the supra-orbital margin 
the superciliary arch can be felt, and at a higher level, 
above the lateral part of the supra-orbital margin, lies the 
frontal tuberosity. The region above the nose and between 
the medial ends of the superciliary arches is the glabella. 

Below the zygomatic arch lies the ramus of the mandible, 
covered "by the masseter muscle; and extending forwards 
from the. lower end of the ramus is the body of the mandible, 
A line Olf^pped vertically through the junction of the medial 
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third with the lateral two-thirds of the supra-orbital margin, 
will cut through the supra-orbital notch of the frontal bone, 
the infra-orbital foramen of the maxilla, and the mental foramen 
of the mandible, all three of which may be felt if firm pressure 
is made in the proper situations. The first, which lies in the 
supra-orbital margin, transmits the supra-orbital vessels and 
nerve. The second is placed about half an inch below the 
infra-orbital margin ; it transmits the infra-orbital vessels and 
nerve. The third lies midway between the second premolar 
tooth of the mandible and the lower border of the mandible ; 
it transmits the mental branches of the inferior alveolar vessels 
and nerve. 

After the bony points of the region have been studied, 
the surface anatomy of the ocular appendages should be 
examined. Under this head are included — (i) the eyebrows ; 
(2) the eyelids; (3) the conjunctiva. 

The eyebrmvs are two curved tegumentary projections 
placed over the supra-orbital arches of the frontal bone ; they 
Intervene between the forehead above and the ocular regions 
below. The short stiff hairs which spring from the eyebrows 
have a lateral inclination. 

The eyelids (palpebrae) are the semilunar curtains provided 
for the protection of each eyeball. The upper lid is the 
longer and much the more movable of the two. When the 
eye is open, the margins of the two lids are slightly concave 
and the interval between them, rima palpebrarum^ is elliptical 
in outline. When the eye is closed, and the margins of the 
lids are in apposition, the rima palpebrarum is reduced to a 
nearly horizontal line. Owing to the greater length and 
mobility of the upper lid, the rima, in the closed condition, is 
placed at the level of the lower border of the cornea, which 
is the transparent front part of the eyeball. 

At the extremities of the rima palpebrarum the eyelids 
meet and form the palpebral commissures. Immediately 
lateral to the medial commissure the rima expands into a 
small triangular space, called the locus lacrimalis. If the 
dissector now examines the free margins of the lids he will 
note that, to the lateral side of the lacus lacnmalis, they 
are fiat, and that in each lid the cilia or eyelashes project 
from the anterior border, whilst the tarsal glands open, 
by a series of minute apertures, along the posterior border, 
a distinct interval intervening between the cilia and the 



mouths of the glands. On the other hand, the small 
portion of the margin of each eyelid which bounds the 
lacus lacrimalis is more honzontal in direction and some- 
what rounded. It is destitute both of eyelashes and of tarsal 
glands. At the very point where the eyelashes in each eyelid 
cease, and the palpebral margin becomes rounded, a small 
eminence, with a central perforation, will be seen. The 
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eminence is the papilla lacrimalis^ whilst the perforation, called 
the punctum lacrimale., is the mouth of a lacrimal duct^ which 
conveys away the tears. Endeavour to pass a bristle into 
each of the orifices, "i'he upper duct at first ascends, whilst 
the lower one descends, and then both run horizontally to the 
lacrimal sac, which lies in a depression in the medial wall of 
the orbit. 

The coiijimctiva is the membrane which lines the deep 
surfaces of the lids. It is reflected from them on to the 
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anterior aspect of the eyeball At the margins of the lids it 
is continuous with the skin, whilst, through the puncta lacri- 
malia and the lacrimal ducts, it becomes continuous with 
the lining membrane of the lacrimal sac. The line of re- 
flection of the conjunctiva from each of the eyelids on to the 
eyeball is termed a fornix conjunctives. Owing to the greater 
vertical extent of the upper lid, the conjunctival recess 
between the upper lid and the eyeball is larger than that 
behind the lower lid. The conjunctiva is loosely connected 
with the eyelids on the one hand, and with the sclera, or 
white part of the eyeball, on the other. Over the cornea the 
membrane becomes thinned down to a mere epithelial cover- 
ing, which forms the epithelium of the cornea. 

In connection with the conjunctiva, the plica semilunaris 
and the caruncula lacrwialis must be examined. The 
caruncula is the reddish, fleshy -looking elevation which 
occupies the centre of the lacus lacrimalis. From its surface 
a few minute hairs project. The plica semilunaris is of interest 
because it is the rudimentary representative, in the human eye, 
of the membrana nictitans, or third eyelid, found in many 
animals. It is a small vertical fold of conjunctiva, which is 
placed immediately to the lateral side of the caruncula, and it 
slightly overlaps the eyeball at that point (Fig. 1). 

Dissection , — Distend the eyelids slightly by placing a little 
tow or cotton wool, steeped in preservative solution, in the con- 
junctival sac ; then stitch the margins of the lids together. 
Distend the cheeks and lips slightly by placing tow or cotton 
wool, steeped in preservative solution, in the vestibule of the 
mouth — ^that is, between the cheeks and lips externedly and the 
teeth and gums internally ; then stitch the red margins of the 
lips together. 

Reflect the skin by means of three incisions, a median longi- 
tudinal and two transverse. Commence the median incision 
midway between the root of the nose and the external occipital 
protuberance, carry it forwards to the forehead and then down- 
wards along the median line of the forehead, the nose and the 
lips, to the tip of the chin. Commence the upper horizontal 
incision at the level of the rima palpebrarum ; cmy it laterally 
from the longitudinal incision to the medial commissure, then 
round the margins of the rima to the lateral commissure, and, 
Anally, backwards to the tar. The lower horizontal incision 
should run from the angle of the mouth to the posterior border 
of the ramus of the mandible. Reflect the upper and middle 
flaps and leave them attached posteriorly. Reflect the lower 
fla{> downwards to the lower border of the mandible. Note, 
whilst reflecting the skin, that many of the superficial fibres of 
the facial musdes are implanted into its deep surface. It is 
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those fibres which tend to displace the margins of wounds of the 
face, and necessitate the application of numerous and firmly 
tied sutures in order to secure quick and accurate union. Whilst 
reflecting the skin the dissector must be careful to keep his knife 
playin g against its deep surface ; otherwise he is certain to 
SpTTincter muscle of the eyelids, and the superficial 
eartrinsic muscles of the ear which lie in the temporal region. 

After the skin is reflected, clean the supe^cial muscles. 
That which will first attract attention is the orbicularis oculi, 
around the orbit. Above the orbicularis oculi is the h'ontal 
belly of the epicranial muscle. To the medial side of the orbi- 
cularis oculi lie the muscles of the nose. Below the eye the 
muscles of the upper lip pass downwards to the orbicularis oris 
and the mouth. Passing forwards and upwards, over the posterior 
part of the lower border of the mandible, are the upper and 
posterior fibres of the platysma, and more medially are the 
muscles of the lower lip (Fig. 2). 

Commence with the orh^laris oculi (O.T. orbicularis palpe- 
brarum), which lies in and around the region of the eyelids. 
Pull the eyelids laterally and note a prominent cord-like band 
which extends from the frontal process of the maxilla to the 
medial commissure, where it becomes continuous with both 
eyelids ; it is the medial palpebral ligament (O.T. internal tarsal 
ligament). A somewhat similar b^d, the lateral palpebral 
raphe (O.T. external tarsal ligament), extends from the lateral 
commissure to the zygomatic bone. After the medial palpebral 
ligament has been recognised, clean first the thicker orbital pari 
of the orbicularis oculi, which covers the superficial bony 
boundaries of the orbit, and then the thinner palpebral portion^ 
which lies in the eyelids. The palpebral part is not only thin 
but also pale, and its fibres, in each eyelid, sweep in gentle curves 
from the medial palpebral ligament to the lateral palpebral 
raphe, gaining attachment to both. 

Next clean the orbicularis oriSf which surrounds the mouth, 
and take care not to injure the other muscles of the lips which 
blend with the margins of the orbicularis oris. Attempt to 
define the depressor septi nasi which springs from the middle of 
the upper border of the orbicularis oris and is inserted into the 
lower part of the septum of the nose (Fig. 2). 

After the two orbicular muscles have been cleaned, turn to 
the frontal beUy of the epicranius, which lies above the orbicu- 
laris oculi. Its fibres run upwards and backwards from the 
orbicularis oculi, with which it blends, to the tendinous sheet 
called the galea aponeurotica, which covers the veiiex of the 
skull and connects the frontal belly with the occipital belly 
of the muscle. The edge of the knife must be kept parallel 
with the fibres of the muscle, and as the cleaning proceeds avoid 
injuring the branches of the supra-orbital nerve and artery 
which pierce the muscle. From the medial margin of the frontal 
belly of the epicranius trace a small bundle of muscle fibres, 
called the procerus^ downwards to the dorsum of the nose, and 
at the same time secure the supra -trochlear nerve and the 
frontal branch of the ophthalmic artery which pierce the muscle 
at the medial part of the upper margin of the orbit. Below the 
procerus secure the angular head of the quadratus labii superioris, 
a muscular slip which springs from the frontal process of the 
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maxillaiy bone, and trace it downwards to the orbicularis oris, 
but avoid injury to the angular vein which lies on its super- 
ficial surface. Medial to the angular head of the quadratus 
labii superioris find and clean the pars transversa of the musculas 
nasaliSy which lies across the lower part of the bridge of the 
nose. Below the pars transversa it may be possible to dis- 
play the pars alaris which passes from the maxilla to the ala of 
the nose. 

Now turn to the lower border of the mandible and clean the 
platysma, a broad thin sheet of muscle which ascends from the 
neck. Its anterior fibres are inserted into the anterior part of 
the lower border of the mandible. The posterior fibres ascend 
across the mandible, then they turn forwards to the angle of 
the mouth, as the risorius. Above and in front of the risorius 
find the zygomaUcuSt a slender muscle which descends from 
the zygomatic bone to the angle of the mouth, where it blends 
with the orbicularis oris. Now follow the angular vein down- 
wards and backwards. At the lower margin of the orbit it 
becomes the anterior facial vein ; follow that vein downwards 
and backwards to the point where it disappears under cover of 
the zygomaticus. Below and in front of the anterior facial 
vein the terminal part of the external maxillary artery may be 
found on the superficial surface of the quadratus labii superioris, 
but it may lie deep to that muscle. After the anterior facial 
vein has been cleaned, in the area indicated, raise the lower 
fibres of the orbicularis oculi and reflect them towards the 
palpebral fissure; then clean the ir\fra~ orbital head of the 
quadratus labii superioris, a fiat and fairly wide muscle which 
springs from the lower margin of the orbit, under cover of 
the orbicularis oculi, and descends to the upper lip, where 
it blends with the orbicularis oris. Lateral to the infra- 
orbital head, the small zygotnaHc head of the quadratus labii 
superioris may be found. It descends from the zygomatic 
bone and blends with the lower part of the lateral larder of 
the infra-orbital head. After the zygomatic head has been 
cleaned turn to the lower lip region and clean the triangu^ 
laris. It springs from the mandible above, the insertion of the 
anterior part of the platysma and passes upwards to the angle 
of the mouth, where it blends with the orbicularis oris. Anterior 
to the triangularis, and on a deeper plane, find and clean the 
quadralus labii injferioris. It springs from the mandible under 
cover of and anterior to the triangularis and ascends to the 
orbicularis oris, with which it blends. After the muscles 
mentioned have been defined proceed to the detailed study of 
their positions and attachments. 

Orbicularis Oculi. — The orbicular muscle of the eyelids, 
on each side, consists of a thick orbital portion which covers 
the superficial bony boundaries of the orbit, and a thinner 
and paler palpebral part which lies in the eyelids. 

The orbital portion of the muscle extends upwards to the 
forehead, laterally to the temporal region and downwards into 
the cheek. Its fibres are relatively dark and coarse. They 
all take origin medially from the medial part of the palpebral 
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ligament, the adjoining part of the frontal bone, and the 
frontal process of the maxilla, and they sweep laterally round 
the margin of the orbit in the form of a series of con- 
centric loops. The upper fibres blend with the frontal belly 
of the epicranius, and the lower fibres overlap the upper 
parts of the muscles of the upper lip. Some of the fibres 
spring from the nasal part of the frontal bone and terminate 
in the skin of the eyebrow. 

The palpebral part consists of fibres which sweep in 
gentle curves from the medial palpebral ligament to the 
lateral palpebral raphe, to both of which they are attached. 
Peripherally they blend with the orbital part, and they form 
a continuous layer of uniform thickness, except near the free 
margins, where, close to the bases of the eyelashes, there is 
a more pronounced fasciculus, termed the ciliary bundle. 
Some of the fibres of the palpebral portion pass from the 
deep surface of the medial palpebral ligament to the lacrimal 
bonej they constitute the pars lacrimalis^ which will be 
described when the eyelids are dissected (see p. 29). 

The orbicularis oculi is supplied by the facial nerve. 
It closes the eyelids and compresses them against the eye- 
ball. The pars lacrimalis helps to force the lacrimal secretion 
from the lacrimal sac into the naso-lacrimal duct. Those 
fibres of the orbital part of the muscle which spring from 
the nasal process of the frontal bone and terminate in the 
skin of the eyebrow pull the eyebrow towards the median 
plane, and throw the skin of the central part of the fore- 
head into vertical folds ; they were at one time described as 
a separate muscle which was called the corrugator supercilii, 

Musculus Epicranius (O.T. Occipito - Frontalis). — The 
epicranius is a quadricipital muscle possessing two occipital 
heads, the occipitales muscles, and two frontal heads, the 
frontales muscles ; they are all inserted into an intermediate 
aponeurosis, the galea aponeurotica (O.T. epicranial aponeur- 
osis)y which extends from the frontal to the occipital region 
(p. 50). The lower part of each frontal head blends with the 
orbicularis oculi, and from its medial border a small muscular 
bundle, known as the musculus procerus (O.T. pyramidalis 
nast)y descends to the dorsum of the nose. At present only 
the frontalis and the procerus have been displayed (Fig. 2). 

The Frontalis becomes apparent immediately above the 
upper border of the orbicularis oculi As it is cleaned care 
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should be taken to avoid injury to the branches of the supra- 
orbital nerve which pierce it. It has little or no attachment 
to bone. Below, its fibres either blend with the fibres of the 
orbicularis oculi or they are attached to the skin of the eye- 
brows. Above, they terminate in the galea aponeurotica, in the 
region of the coronal suture. The lateral border is attached 
to the temporal ridge by aponeurotic fibres, and the medial 
border blends with its fellow of the opposite side for a short 
distance above the root of the nose. Above the union the 
medial fibres of opposite sides diverge, and below it they pass 
downwards over the nasal bones as the proceral muscles. 
The frontalis pulls the scalp forwards. It is supplied by the 
facial nerve. 

Musculus Procerus (O.T. Pyramidalis Nasi). — The proceral 
muscles are often absent; when present, each springs from 
the lower and medial part of the corresponding frontalis. 
It descends over the nasal bone and ends on the dorsum 
of the nose, where some of its fibres blend with the trans- 
verse part of the nasalis and others are inserted into the skin. 
It is supplied by the facial nerve. 

Along the lower and medial border of the orbicularis oculi 
will be found the muscles of the nose and the upper lip. 

The proper muscles of the nose are the musculus nasalis 
and the musculus depressor septi, but the procerus also may 
be looked upon as partly a nasal muscle, and the angular 
head of the quadratus labii superioris has a nasal attachment. 

Musculus Nasalis, — The musculus nasalis consists of two 
parts, the pars transversa (O.T. compressor naris) and the 
pars alaris (O.T. dilator naris\ The pars transversa springs 
from the root of the frontal process of the maxilla, passes 
across the cartilaginous part of the nose, above the ala, and 
ends in an aponeurosis which connects it with its fellow of 
the opposite side. The pars alaris springs from the maxilla, 
at the side of the lower part of the anterior nasal aperture, 
and it terminates in the posterior part of the ala and the 
mobile part of the septum of the nose. The nasalis is partly 
concealed by the angular head of the quadratus labii superioris. 

The transverse part, acting with its fellow of the opposite 
side, depresses the dorsum of the nose and compresses its 
sides. The pars alaris dilates the nostril of the same side. 
Both parts are supplied by the facial nerve. 

MubcuIus Depressor Septi NasL — The depressor of the 
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nasal septum is frequently difficult to display. It springs 
from the superficial fibres of the upper part of the orbicularis 
oris, and is inserted into the anterior part of the septum of 
the nose. It depresses the septum and reduces the antero- 
posterior diameter of the anterior nasal aperture. The name 
indicates the action of the muscle, which is supplied by the 
facial nerve. 

The Muscles of the Mouth and Cheeks. — The muscles of 
this group form two layers, a superficial and a deep. Those 
of the superficial group are the orbicularis oris, quadratus 
labii superioris, zygomaticus, triangularis, risorius, quadratus 
labii inferioris ; those of the deeper group are the buccinator, 
caninus, incisivus superior and inferior, and the mentalis. 
All, with the exception of the orbicularis oris, are bilateral. 
Only the members of the superficial group are at present 
displayed ; the deeper muscles will be dissected after the 
superficial vessels and nerves have been cleaned and studied. 

Orbicularis Oris. — The orbicularis oris is the sphincter 
muscle of the oral aperture. It lies in the substance of the 
lips, and consists of a deeper layer of fibres which are arranged 
in concentric ellipsoidal rings, and a series of superficial fibres 
into which all the other muscles of the lips and cheeks con- 
verge. The details of its formation cannot be understood 
until the attachments of the other muscles have been studied 
(see p. 2i). It is supplied by the facial nerve. 

Musculus Quadratus Labii Superioris. — 'Fhe quadratus 
labii superioris possesses three heads — a zygomatic, an iqfra- 
orbital, and an angular. 

The zygomatic head (O.T. zygomaticus minor) springs 
from the anterior part of the facial surface of the zygomatic 
bone, under cover of the lower lateral part of the orbicularis 
oculi. It runs downwards and forwards, and either joins 
the infra-orbital head or is inserted into the lateral part of the 
upper portion of the orbicularis oris and into the adjacent 
part of the skin of the upper lip. 

The infra -orbital head (O.T. levator labii superioris 
proprius) arises from the whole length of the infra-orbital 
border, under cover of the orbicularis oculi. It is inserted 
into the upper lateral part of the orbicularis oris and the 
skin of the upper lip (Fig. 2). 

The angular head (O.T. levator labii superioris alceque 
nasi) springs from the frontal process of the maxilla. It 
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broadens as it descends, and it is inserted into the ala of the 
nose and into the upper part of the orbicularis oris. 

The quadratus labii superioris raises the upper lip, and its 
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angular head elevates the ala of the nose. It is supplied 
by the facial nerve. 

Musculus Zygomaticus. — The zygomaticus (O.T. zygo- 
maticus major) is a comparatively long, slender musculai 
band which springs from the facial surface of the zygomatic 
bone, under cover of the lower lateral fibres of the orbicularis 
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oculi and to the lateral side of the zygomatic head of the 
quadratus labii superioris. Its fibres pass downwards and 
medially to the angle of the mouth, where some blend with 
the orbicularis oris and others are inserted into the skin. It 
pulls the angle of the mouth upwards and backwards. It is 
supplied by the facial nerve. 

The Bisorius. — When well developed the risorius muscle 
consists partly of some of the uppermost fibres of the platysma 
mufecle of the neck, which bend forwards and medially to the 
angle of the mouth, and partly of additional fibres which 
spring from the fascia over the masseter muscle and the 
parotid gland. Both groups of fibres blend with the fibres 
of the orbicularis oris at the angle of the mouth. The 
risorius depresses the angle of the mouth and draws it back- 
wards. It is supplied by the facial nerve. 

Musculus Ti^gularis. — The triangularis (O.T. depressor 
anguli oris) springs from the oblique line on the lateral surface 
of the body of the mandible. Its fibres converge as they 
.pass forwards and upwards, and, at the angle of the mouth, 
they blend with the orbicularis oris, in which some of them 
curve past the angle and terminate in the substance of the 
upper lip (Figs. 2, 3). It depresses the angle of the 
mouth, and is supplied by the facial nerve. ^ 

Musculus Quadratus Labii Inferioris (O.T. Depressor Labii 
Inferioris). — The quadrate muscle of the lower lip springs 
from the lower part of the superficial surface of the ma^idible, 
between the mental tubercle and the mental foranxen, its 
posterior border being overlapped by the triangularis. The 
fibres pass upwards and medially, some to blend with the 
orbicularis oris and others to gain attachment to the skin of 
the lower lip. It depresses the lower lip, and is supplied by 
the facial nerve. 

Platysma. — Only the upper part of the broad, flat, 
quadrangular subcutaneous muscle of Th^a-neck is at present 
visible. The posterior fibres ascend over the lower border 
of the ramus and the posterior part of the lower border of 
the body of the mandible, and they have already been seen 
taking part in the formation of the risorius. The anterior 
fibres gain direct insertion into the anterior part of the lower 
border of the body of the mandible. The latter attach- 
ment is the only bony attachment which the muscle possesses, 
all its other attachments being either to fascia or to skin. 
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It helps to depress the mandible and is supplied by the 
facial nerve. 

Dissection , — Cut through the posterior half of the platysma 
along the lower border of the mandible ; detach the risorius 
from the fascia on the masseter ; then turn the risorius and the 
detached part of the platysma towards the angle of the mouth. 
Whilst doing that be careful to avoid injuring the branches of 
the vessels and nerves of the face (Figs. 4, $, 15). 

As soon as the platysma and the risorius are reflected search 
below the level of the ear for branches of the great auricular 

M. quadratus labii superioris, 



Fig. 3. — Diagram of the Orbicularis Oris Muscle. 

The fibres which ent<n it from the buccinator are not represented. 

nerve which ascend over the lower part of the parotid gland. 
Some of them pierce the parotid and terminate in its substance, 
others end in the skin of the masseteric region. 

Find the anterior facial vein and the external maxillary artery 
at the lower and anterior angle of the masseter, as they cross 
the lower border of the mandible. Clean them at that point, 
but do not trace them towards their terminations at present. 

At the posterior border of the mandible note the deep fascia 
over the superficial surface of the parotid gland; it is called 
the parotid fascia. It ascends from the fascia of the neck, 
and is attached above to the zygomatic arch. Note also that 
at the anterior border of the parotid the parotid fascia blends 
with the fascia on the superficial surfaoil of the masseter 
muscle. Cut through the fascia covering the parotid gland 
immediately anterior to the ear, extending the incision from 
the zygoma above to the angle of the mandible below ; then 
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raise the fascia from the gland» dissecting carefully forwards, 
upwards, and downwards. As the extremities and the anterior 
border of the gland are approached, look carefully for nerves 
and vessels which emerge from beneath them, and also for 
the duct of the gland, which appears from under cover of the 
anterior border about a finger’s breadth below the zygoma. 
The duct has thick walls, is of considerable size, and is easily 
recognised. It runs forwards across the masseter and turns 
round the anterior border of the muscle, bending at right angles 
to its original course. It pierces, in turn, the fascia covering 
the buccinator muscle, the buccinator muscle itself and the 
mucous membrane of the mouth ; and it opens into the vestibule 
of the mouth, on a small papilla, opposite the second molar tooth 
of the maxilla. Above the duct and below the zygomatic arch 
find — (i) the accesso^ parotid, a small detached part of the parotid 
which lies a short distance in front of the anterior border of the 
main mass of the gland ; (2) the transverse facial vessels ; and 
(3) the zygomatic branches of the facial nerve. Below the duct 
nnd the buccal and the mandibular branches of the facial nerve. 
At the upper end of the parotid seek for the superficial temporal 
vessels. Posterior to them lies the auriculo-temporal branch 
of the third division of the trigeminal nerve, and anterior to 
them, the temporal branches of the facial nerve. From the 
lower extremity of the gland emerge — (ij the cervical branch of 
the facial nerve, (2) the posterior facial vein (O.T. anterior 
division of the temporo-maxillary vein), and (3) a tributary of 
the external jugular vein (Fig. 15). 

Follow the temporal branch of the facial nerve upwards and 
forwards to the frontal belly of the epicranius and the upper 
part of the orbicularis oculi. As the temporal branch is cleaned 
the anterior part of the strong temporal fascia will be exposed. 
It is attached to the upper border of the zygomatic arch, the 
posterior border of the zygomatic bone, and the temporal line 
on the frontal bone. Springing from it, above the posterior part 
of the zygoma, is the anterior muscle of the auricle^ and at a 
higher level the superior muscle of the auricle. Attempt to define 
both the muscles and the branches which pass to them* from the 
temporal division of the facial nerve. A short distance behind 
a prominent tubercle, which can be felt on the posterior border 
of the zygomatic bone, the zygomatico-temporal branch of the 
maxillary division of the trigeminal nerve pierces the temporal 
fascia and communicates with the temporal branch of the facial 
nerve. An attempt should be made to secure the zygomatico- 
temporal nerve and to define the connection. 

Further dissection is required before the zygomatic buccal 
and mandibular branches of the facial nerve can be traced to 
their terminations. As the dissection proceeds the deeper 
muscles of the face, branches of the trigeminal nerve and the 
internal mcucillary artery will be exposed, whilst at the same time 
the externally maxillary artery and its branches and the anterior 
facial vein and its tributaries must be cleaned. 

Follow the upper i^gomatic branches of the facial nerve 
forwards to their termination in the lateral part of the orbicu- 
laris oculi, then reflect that muscle towards the median plane 
and under cover of it, emei^ng from the ^iwgomatic bone, 
find the ttygomaUco-facial branch of the maxilfary division or 
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the trigeminal nerve. It communicates with one of the zygomatic 
twigs of the facial nerve. Next follow the lower zygomatic 
branches of the facial nerve forwards to the zygomaticus muscle, 
and note that one of the twigs supplies it ; then detach the 
zygomaticus from its origin, turn it down to the angle of the 
mouth. When that has been done detach the zygomatic and 
infra-orbital parts of the quadratus labii superioris from their 
origins and turn them downwards. Now follow the anterior facial 
vein and the external maxillary artery forwards and upwards 
to the nose, and secure the branches of the artery. Some of the 
smaller branches pass backwards, but the main branches, the 
inferior and superior labial^ pass forwards into the lower and 
upper lips respectively, where they lie deep to the orbicularis 
oris against the mucous membrane. Beyond the angle of the 
mouth the lateral nasal branch arises, and the continuation of 
the external maxillary artery beyond that branch is called the 
angular artery. 

After the external maxillary artery and its branches have 
been cleaned follow the lower zygomatic branches of the facial 
nerve forwards through the fat exposed by the reflection of the 
zygomaticus and the quadratus labii superioris, and secure their 
connections with the terminal branches of the infra-orbital 
branch of the maxillary division of the trigeminal nerve, which 
issues through the infra-orbital foramen accompanied by the 
infra-orbital branch of the internal maxillary artery. The 
interlacement of the zygomatic branches of the facial nerve 
with the infra-orbital nerve constitutes the infra-orbital plexus. 
From the infra-orbital plexus branches ascend to the lower 
eyelid, other branches descend to the upper lip, and still others 
pass medially to the nose. After the branches of the infra- 
orbital plexus have been displayed clean the buccal branch of 
the facial nerve. Follow it through the pad of fat called the 
suctorial pad which lies on the buccinator muscle. Secure, 
if possible, its junction with the buccinator branch of the 
mandibular division of the trigeminal nerve, which issues from 
under cover of the middle of the anterior border of the 
masseter muscle, and follow its branches of supply to the 
buccinator muscle. It may be necessary to cut through the 
anterior border of the masseter to secure the buccinator branch 
of the mandibular nerve. Next detach the triangularis from the 
angle of the mouth and turn it downwards to its insertion, 
secure the twig it receives from the mandibular branch of the 
facial nerve, and display the union of that branch with the 
mental branch of the alveolar division of the trigeminal n^e, 
which issues through the mental foramen, under cover A the 
tricuigularis and below the second lower premolar tooth. /Secure 
also a twig from the mandibular branch of the facial nerve which 
supplies the quadratus labii inferioris. Accompan3ring the 
mandibular nerve deep to the triangularis there is, usually, a 
definite branch of the external maxillarv artery which used to be 
called the inferior labial. Finally, reflect the posterior part of 
the pla^sma below the mandible to display the cervical branch 
of the facial nerve, which issues from the lower part of the 
parotid gland to supply the plat]rsma ancT to communicate 
with the upper branch of a cutaneous nerve called the nervus 
cutaneus colli. Do not follow it to its termination at present 
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(see p. 122). After the various structures mentioned have been 
cleaned proceed to the study of the anterior facial vein, the 
external maxillary artery, and the terminal branches of the 
facial nerve. 

Vena Facialis Anterior (O.T. Facial). — The anterior 
facial vein is a less tortuous vessel than the external maxillary 
artery, to which it corresponds; and it lies posterior to the 
artery, and on a slightly more superficial plane (Fig. 15). It 
commences as the angular vein^ which is formed at the medial 
commissure of the eyelids, by the union of the frontal and 
supra-orbital veins, which descend from the forehead. It 
passes downwards and backwards, in a comparatively straight 
line, to the anterior inferior angle of the masseter, which it 
crosses immediately behind the external maxillary artery ; then 
it pierces the deep fascia of the neck, and enters the sub- 
maxillary triangle. In the upper part of the face it lies on 
the quadratus labii superioris ; then it is situated between the 
zygomaticus and the risorius superficially and the buccinator 
deeply ; and as it crosses the anterior angle of the masseter 
it is covered with the skin, superficial fascia, and the platysma. 

Tributaries , — In addition to the frontal and supra-orbital 
veins, it receives external nasal, palpebral, superior labial, 
inferior labial, masseteric and superficial parotid tributaries. 
As it crosses the buccinator muscle it is joined by the deep 
facial vein^ which connects it with the pterygoid plexus of 
veins in the infra-temporal region. 

Arteria Maxillaris Externa (O.T. Facial). — The ex- 
ternal maxillary artery is a tortuous vessel which enters the 
face at the lower and anterior angle of the masseter, after 
turning round the lower border of the mandible and piercing 
the deep fascia of the neck. From that point it runs 
forwards and upwards to the angle of the mouth, where it 
assumes a more vertical direction, and becomes the angular 
artery, which ascends, in the substance of the angular head 
of the quadratus labii superioris, to the medial commissure of 
the eyelids. Immediately after its entrance into the face it 
is comparatively superficial, being covered by skin, superficial 
fascia, and platysma, and it is easily compressed against the 
bone, More anteriorly it lies between the zygomaticus 
superficially and the buccinator deeply, then between the 
quadratus labii superioris and the caninus, which springs 
from the maxilla below the infra-orbital foramen. Its 
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terminal part is usually embedded in the substance of the 
quadratus labii superioris (Figs. 4, 15). 

Branches , — The branches of the external maxillary artery 
form two groups, a posterior and an anterior. The branches 
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of the posterior group pass backwards and are of small size. 
They are distributed to the masseteric, buccal, and malar 
regions, where they anastomose with the transverse facial, the 
buccinator, and the infra-orbital arteries. 

The branches of the anterior group, which run forwards, 
YOU in — 2 
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receive special names : they are the inferior labial, the superior 
labial, the lateral nasal, and the angular continuation. 

The inferior labial (O.T. inferior corofiary) arises below the 
level of the angle of the mouth and passes towards the 
median plane, under cover of the triangularis, the quadratus 
labii inferioris, and the orbicularis oris. In the substance of 
the lip it lies immediately adjacent to the mucous membrane, 
and it anastomoses, in the median plane, with its fellow of the 
opposite side. 

The superior labial arises about the level of the angle 
of the mouth and runs medially in the upper lip, between 
the orbicularis oris and the mucous membrane. Before it 
anastomoses with its fellow of the opposite side, it gives off 
a branch, the septal artery of the nose, which passes upwards 
and ramifies on the lower and anterior part of the nasal septum, 
where it anastomoses with the septal branch of the - spheno- 
palatine artery. 

The lateral nasal branch springs from the external 
maxillary above the angle of the mouth. It ramifies on the 
side of the no§e and anastomoses, in the median plane, with 
its fellow of the opposite side. 

The angular artery is the continuation of the external 
maxillary beyond the point of origin of the lateral nasal 
branch. It runs upwards in the substance of the angular 
head of the quadratus labii superioris, and it terminates, at 
the medial commissure of the eye, by anastomosing with the 
dorsal nasal branch of the ophthalmic artery. 

In addition to the branches already noted, a very definite 
branch is usually given off from the anterior aspect of the 
external maxillary artery immediately after it crosses the 
lower border of the mandible. This branch (O.T. inferior 
labial) runs towards the median plane under cover of the 
triangularis and the quadratus labii inferioris, and it anasto- 
moses not only with the inferior labial (O.T. inferior coronary) 
above, and its fellow of the opposite side in the median plane, 
but also with the mental branch of the inferior alveolar artery. 

The Terminal Branches of the Facial Nerve. — The dis- 
sector should note that there are five terminal branches, or 
groups of branches, of the facial nerve: (i) temporal; (2) 
zygomatic ; (3) buccal ; (4) mandibular ; (5) cervical. They 
all emerge from under cover of the parotid gland, the 
temporal branches at its upper end, the cervical at its lower 
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That small nerve pierces the zygomatic bone a short distance 
below the lateral border of the orbit. 

The lower filaments are larger. They run forwards along 
the lower border of the zygomatic arch, under cover of the 
musculus zygomaticus and the infra-orbital part of the 
quadratus labii superioris, and deep to the latter they cofn- 
municate with the infra-orbital branch of the maxillary division 
of the trigeminal nerve, forming with it the infra-orbital plexus. 

The buccal branch or branches run towards the angle of 
the mouth. At the anterior border of the masseter they com- 
municate, around the anterior facial vein, with the buccinator 
branch (O.T. long buccal) of the third division of the tri- 
geminal, and they supply the buccinator and the orbicularis 
oris. 

The mandibular branch or branches run forwards along the 
mandible to be distributed to the muscles of the lower lip. 
They pass deep to the triangularis, and they communicate, 
under cover of it, with the mental branch of the inferior 
alveolar (O.T. dental) nerve. 

The cervical branch aftoMts exit from the lower end of 
the parotid gland runs downwards and forwards to supply 
the platysma and to communicate with the nervus cutaneus 
colli, but since neither the terminal branches nor the com- 
munication can be seen at present they will be displayed at 
a later stage of dissection (see p. 122). 

Dissection , — ^After the branches of the facial nerve, the 
external maxillary artery and the anterior facial vein have* been 
studied, the dissection of the deeper muscles and the deeper 
vessels and nerves must be proceeded with ; but the supra- 
orbital and supra-trochlear nerves, and the supra-orbital vessels, 
may be left till the scalp is dissected (p. 47). 

First clean the eaninue muscle which lies deep to the infra- 
orbital plexus and descends to the angle of the mouth, where it 
blends with the orbicularis oris. Then clean the remains of the fat 
from the surface of the Imccinaiorf and as the fat is being removed 
note the small molar glands which lie in it and the strong deep 
bucco-pharyngeal fascia which covers the muscle. The ducto 
of the molar glands pierce the bucco-pharyngeal fascia and the 
buccinator and open into the vestibule of the mouth. Clean 
away the bucco-pharyngeal fascia and define the attachments 
of the buccinator to the maxilla and the mandible, and trace its 
fibres forwards to the angle of the mouth, where they blend with 
the orbicularis oris. 

Uuscnliu Gaoiiiiis (O.T. Levator AogtiU Oris). — The 
caninus is concealed by the lower part of the orbicularis 
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oculi, the quadratus labii superioris, and the zygomaticus, and 
it is crossed superficially, near the angle of the mouth, by 
the external maxillary artery. When the structures superficial 
to it are turned aside, the muscle will be found springing from 
the canine fossa below the infra-orbital foramen. It passes 
downwards to the angle of the mouth, where it blends with the 
orbicularis oris, some of its fibres passing into the lower lip 
{^^ 8 - 3)' It is an elevator of the angle of the mouth and 
is supplied by the facial nerve. 

M. Buccinator. — The buccinator muscle occupies the 
interval between the maxilla and the mandible and forms a 
most important part of the substance of the cheek. Above, 
it springs from the alveolar border of the maxilla, in the 
region of the molar teeth. Below, it arises from the 



Fif; 6. — Arrangement of the Fibres of the Buccinator Muscles 
at the Angles of the Mouth. 

alveolar border of the mandible, also in the region of the 
molar teeth, and, posteriorly, it is attached to the pterygo- 
mandibular raphe, which forms a bond of union between 
the buccinator and the superior constrictor of the pharynx. 
The last-mentioned attachment will be seen to better advantage 
when the wall of the pharynx is studied (p. 286). Anteriorly, 
the fibres of the buccinator converge towards the angle of 
the mouth, where they blend with the orbicularis oris, of 
which they form a large part. The manner in which the 
fibres enter the orbicularis must be carefully noted. The 
upper and lower fibres pass directly to the corresponding 
lips ; the middle fibres, on the other hand, decussate at the 
angle of the mouth, so that the lower fibres of the series 
enter the upper lip, whilst the higher fasciculi reach the 
lower lip (Fig. 3). 

The buccinator muscle is not classified as a muscle of 
mastication, but it is used during mastication to prevent food 
111^2 b 
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accumulating between the cheeks and the teeth, the con- 
tractions of the muscle forcing the food back, between the 
teeth, into the cavity of the mouth proper. It is also used 
for blowing and whistling. It is supplied by the facial nerve. 

The Molar Glands. — The pad of fat which covered the 
buccinator posteriorly, and which was removed, as the buccal 
branch of the mandibular nerve was cleaned, is known as the 
corpus adiposum buccae, or suctorial pad,^ Its removal 
exposed the bucco-pharyngeal fascia and a number of small 
glands, called the molar salivary glands. The ducts of the 
molar glands pierce the buccinator and open into the vestibule 
of the mouth. One or two buccal lymph glands also are 
sometimes found resting on the superficial surface of the 
buccinator. 

Dissection. — ^After the dissection of the buccinator and the 
molar glands is completed, remove the stitches from the lips ; 
evert the lips and dissect the mucous membrane from the deep 
surfaces, in order to expose the muscular slips which attach the 
orbicularis oris to the alveolar margins of the maxilla and the 
mandible, and to display the mentalis muscle. As the lips are 
everted the dissector should note that a fold of mucous membrane, 
the frenulum labii, passes from each lip to the adjacent gum in 
the median plane ; and as the mucous membrane is removed a 
number of small labial salivary glands, which lie in the sub- 
mucous tissue, will be seen. They are readily felt in the living 
subject when the tip of the tongue is pressed against the inner 
surfaces of the lips. 

Musculi Incisivi Labii Superioris et Inferioris. — The 
incisive muscles of the upper and lower lips are four small 
muscular bundles, two upper and two lower, which attach 
the deeper part of the orbicularis oris to the alveolar margins 
of the maxillae and mandible in the regions of the upper and 
lower lateral incisor teeth. 

Musculus Mentalis. — When the incisive muscles of the 
mandible are detached from the bone and the lower lip is 
further everted, a distinct muscular bundle will be found on 
each side, springing from the outer surface of the socket of the 
canine tooth, under cover of the quadratus labii inferioris. 
The two bundles converge and blend together, between the 
medial borders of the musculi quadrati labii inferioris, to 
form a single bundle which is inserted into the skin of the 
chin. It is an elevator of the skin of the chin. It is sup- 
plied by the facial nerve. 

Nervus BuGcinatorius (O.T. Long Buccal). — The buccinator 
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nerve is a . branch of the mandibular division of the trigeminal 
nerve. It passes forwards into the cheek from under cover 
of the ramus of the mandible. It is a sensory nerve, and it 
supplies branches to the skin on the outer surface, and the 
mucous membrane on the inner surface, of the buccinator 
muscle. Its communications with the buccal branch of the 
facial nerve has already been referred to (see p. 20). 

PalpebrsB. — In the eyelids the following strata will be 
exposed as the dissection is carried from the surface towards 
the conjunctiva. 


Upper Lid. 


1. Integument. 

2. Palpebral part of the orbicularis 

oculi. 

3. The tarsus, the palpebral 

fascia, and the expanded ten- 
don of the levator palpebrae 
superioris. 

4. Conjunctiva. 


Lower Lid. 


1. Integument. 

2. Palpebral part of the orbicularis 

oculi. 

3. The tarsus and the palpebral 

fascia. 


4. Conjunctiva. 


In addition to the structures enumerated in the above 
list, two ligamentous bands, named the medial palpebral 
ligament (O.T. internal tarsal ligament) and the lateral 
palpebral raphe (O.T. external tarsal ligament), will be 
noticed. They attach the tarsi to the medial and lateral 
margins of the orbit. 

Integument and Orbicularis Oculi. — Both the skin and 
the orbicularis oculi have been examined already, and the 
skin has been reflected. 

Dissection . — Separate the palpebral part of the orbicularis 
oculi from the remainder by a circular incision ; turn the 
palpebral part towards the rima palpebrarum, and take care, 
whilst raising the muscle fibres, to preserve the palpebral vessels 
and nerves, and at the same time to avoid injury to the palpebral 
fascia. As the dissection is completed the origin of the muscle 
from the medial palpebral ligament (p. 7) will be display^.. 

Tarsi. — The removal of the palpebral part of the orbicularis 
oculi brings into view the palpebral fascia and the tarsi. 
They lie in the same morphological plane, and they constitute 
the ground-work of the eyelids (Fig. 7). 

The tarsi are two thin plates of condensed fibrous tissue, 
111—2 € 
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placed one in each eyelid so as to occupy an area immediately 
adjoining its free margin. They differ very materially from 
each other. The superior tarsus is much the larger of the 
two, and presents the figure of a half oval. Its deep surface 
is intimatefy connected *with' the subjacent conjunctiva, whilst 
its superficial surface is clothed by the orbicularis muscle, and 
is in relation to the roots of the eyelashes. Its superior 
border is thin, convex, and is continuous with a tendinous 
expansion of the levator palpebrae superioris, and with the 
palpebral fascia which attaches it to the margin of the orbit. 
The inferior border of the tarsus is thickened and straight, 
and the integument adheres firmly to it. 

The inferior tarsus is a narrow strip which is similarly 
placed in the lower lid. It is connected with the inferior 
margin of the orbit by the inferior part of the palpebral fascia. 

Glandul© Tarsales (O.T. Meibomian Follicles). — At this 
stage the student should examine the tarsal glands, which he 
will display by everting the eyelids. They are placed on the 
deep surfaces of the tarsi. To the naked eye they appear 
as closely placed, parallel, yellow, granular -looking streaks, 
which run at right angles to the free margins of the lids. 
They are more numerous and of greater length in the 
upper lid, and, being lodged in furrows on the deep surface 
of the tarsi, they are distinctly visible upon both aspects 
of them, even while the conjunctiva is in position. Their 
ducts open upon the free margin of each lid, posterior to 
the eyelashes. 

The Palpebral Fascia. — ^The palpebral fascia is a sheet of 
fibrous membrane which occupies the interval between the 
tarsi and the margins of the orbit, forming, with the tarsi, a 
septum between the orbit and the exterior. Its peripheral 
border is attached to the orbital margin, except at the medial 
angle of the orbit, where it occupies a more posterior plane, 
and is attached to the crista lacrimalis, posterior to the medial 
palpebral ligament and the lacrimal sac. Its central border 
in the lower lid is connected with the lower border of the 
lower tarsus. In the upper lid it blends with the expanded 
tendon of the levator palpebrse superioris, and is attached 
with it to the anterior surface of the upper tarsus. It is 
pierced by the supra-orbital, supra-trochlear, and lacrimal 
branches of the ophthalmic division of the trigeminal nerve, 
ftnd by the terminal branches of the ophthalmic artery. 
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Raphe Palpebralis Lateralis . — ^The lateral palpebral raphe 
(O.T. external tarsal ligament) is merely a thickening of the 
palpebral fascia, between the lateral commissure and the 
medial border of the fronto-sphenoidal process of the zygomatic 
bone (O.T. malar), to which it connects both the tarsi. 

Ligamentum Palpehrak' Mediate (O.T. Internal Tarsal 
Ligament ). — The medial palpebral ligament is a strong fibrous 
band which connects the medial ends of both tarsi to the 
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anteriorly, and the lacrimal sac posteriorly. By its upper and 
lower borders it gives attachment to fibres of the orbicularis 
oculi, and, by the lateral part of its posterior surface, to the 
pars lacrimalis of the orbicularis oculi (O.T. tensor tarsi). 

Levator Palpebr® Superioris. — Only the anterior expanded 
tendon of the elevator muscle of the upper eyelid can be 
seen at the present stage of the dissection, and that, as a 
rule, in only a partially satisfactory manner. The muscle 
arises within the orbital cavity, extends forwards to the upper 
eyelid, and ends in an expanded tendon which splits into 
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three lamellse: a superior lamella, which blends with the 
upper part of the palpebral fascia and is attached with it 
to the anterior surface of the upper tarsus ; an intermediate 
lamella, which is connected with the upper border of the 
upper tarsus ; and an inferior lamella, which gains insertion 
into the upper fornix of the conjunctiva. It raises the 
upper eyelid by pulling on the upper tarsus, and at the same 
time elevates the upper fornix of the conjunctiva. It is sup- 
plied by the oculo-motor nerve. 

Vessels and Nerves of the Eyelids. — At the medial com- 
missure two arteries, the palpebral branches of the ophthalmic, 
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pierce the palpebral fascia and run laterally, one in the u[)per 
and one in the lower lid. At the lateral margin of the 
orbit, one or more branches of the lacrimal division of the 
ophthalmic pierce the palpebral fascia and anastomose with 
the palpebral branches of the ophthalmic. An arterial aich, 
arcus tarseus, is thus formed close to the margin of each 
eyelid, between the orbicularis muscle and the tarsus. 

The veins run medially towards the root of the nose and 
open into the frontal and angular veins. 

The nerves are more numerous and come from a number 
of different sources. The motor filaments for the various 
parts of the orbicularis oculi are derived from the temporal 
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and zygomatic branches of the facial nerve. They enter 
from the lateral margins. The sensory twigs for the upper 
lid come from the lacrimal, supra-orbital, supra-trochlear, and 
infra-trochlear branches of the first or ophthalmic division of 
the trigeminal nerve ; and the lower lid is supplied by the 
infra-orbital branch of the maxillary division of the fifth 
cerebral nerve. The lacrimal nerve will be found piercing 
the palpebral fascia near the lateral part of the upper border 
of the orbit ; the supra-orbital lies in the supra-orbital notch 
at the junction of the lateral two-thirds with the medial third 
of the upper border ; and the supra- and infra-trochlear pierce 
the palpebral fascia at the medial end of the upper border. 
The branches of the infra-orbital nerve pass to the lower lid 
in the palpebral branches of the infra-orbital plexus (p. 20). 

Apparatus Lacr^talis. — The following structures are in- 
cluded under this head : ( i ) the lacrimal gland and its ducts ; 
(2) the conjunctival sac ; (3) the puncta lacrimalia ; (4) the 
lacrimal ducts ; (5) the lacrimal sac ; (6) the naso-lacrimal 
duct ; (7) the lacrimal part of the orbicularis oculi. 

Glandula Lacrimalia. — The lacrimal gland lies in the 
upper and lateral part of the orbital cavity, under cover of 
the zygomatic process of the frontal bone. It can be exposed 
by cutting through the palpebral fascia at the upper and lateral 
angle of the orbit, and it will be found that the anterior part 
of the gland projects slightly beyond the orbital margin and 
rests upon the conjunctiva, as the latter is reflected from the 
lateral part of the upper lid on to the eyeball. If the anterior 
border of the gland is raised and the point of the knife 
is carried carefully up and down in the fascia under it, several 
exceedingly fine ducts will be found passing from the gland 
into the lateral part of the upper fornix of the conjunctiva 
(F'g- 9)- 

The ducts vary in number, and the secretion they 
convey, which constitutes the tears, is carried, by the in- 
voluntary movements of the upper eyelid, over the exposed 
surface of the eyeball and is directed towards the medial 
commissure ; there it passes through the puncta lacrimalia 
into the lacrimal ducts, and is carried by them to the lacrimal 
sac, whence it passes by the naso-lacrimal duct into the 
inferior meatus of the nose. Under ordinary circumstances, 
the amount of lacrimal secretion is sufficient merely for lubrica- 
tion, and practically the whole of it is evaporated from the 
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The Oonjunctival Sac. — The cavity of the conjunctival 
sac is the potential space between the eyelids and the eyeball. 
It opens externally through the rima, and communicates with 
the lacrimal sac through the puncta and the lacrimal ducts. 

Pnncta Lacrimalia. — It has been noted already that the 
punctum lacrimale of each lid lies at the lateral margin of 
the lacus lacrimalis (p. 4). Small probes should now be 
passed through the puncta into the lacrimal ducts and along 
the ducts into the lacrimal sac (Fig. 9). 

Saccus Lacrimalis. — The lacrimal sac is the blind upper 
end of a canal which extends from the orbit to the inferior 
meatus of the nose. It is lodged in the fossa lacrimalis in 
the anterior part of the medial wall of the orbit. It lies 
posterior to the medial palpebral ligament, from which it 
receives a fibrous expansion, and it is covered on its lateral 
aspect, and on the lateral part of its posterior aspect, by 
the pars lacrimalis of the orbicularis oculi. The lacrimal 
ducts open into its antero- lateral aspect, under cover of 
the medial palpebral ligament ; and it is continuous below 
with the naso-lacriraal duct. The anterior wall of the sac 
should be incised and a probe should be passed down the 
naso-lacrimal duct into the inferior meatus of the nose. Note 
that as the probe passes along the duct it inclines down- 
wards, laterally and slightly backwards. 

Pars Lacrimalis M. Orbicularis Oculi (O.T. Tensor 
Tarsi ), — The lacrimal part of the orbicularis oculi springs 
from the posterior aspect of the lateral part of the medial 
palpebral ligament and passes backwards and medially, round 
the lateral part of the lacrimal sac, to the crista lacrimalis 
of the lacrimal bone, to which it is attached. When it con- 
tracts it compresses the lacrimal sac, and so tends to facilitate 
the flow of the lacrimal secretion into the nose. 

Ductus Naso-Lacrimalis. — The naso-lacrimal duct will be 
seen at a later period of the dissection. It lies in a bony 
canal in the lateral wall of the nose, and extends from the 
lacrimal sac to the upper and anterior part of the inferior 
meatus. It is about 12.5 mm. (half an inch) long, and its 
walls are composed of muco-periosteum. At the medial side 
of its lower end is a fold of mucous membrane, the plica 
lacrimalis^ which serves as a flap valve (Fig. $). 

DiMsectiott . — The dissection of the face should be completed 
by an examhiation of the nasal cartilages and the eartemal nasal 
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branch of the ophthalmic division of the trigeminal nerve. The 
nerve will be found emerging between the lower border of the 
nasal bone and the lateral cartilage of the nose. After its 
emergence it descends to the tip of the nose, supplying filaments 
to the skin. After it has been displayed, strip off the nasalis 
muscle and the remains of the integument and examine the 
cartilaginous part of the nose. 

Oartilagines Nasi. — In addition to the septal cartilage, 
which will be more appropriately studied in the dissection of 
the nasal cavities, two cartilaginous plates will be found 
upon each side. They are : — 

1. The lateral cartilage. 

2. The cartilage of the ala. 



Fic; lo — Cartilages of the Nose. 


The lateral cartilage is triangular in form. Its posterior 
margin is attached to the lower border of the nasal bone and 
the upper part of the sharp margin of the nasal notch of 
the maxilla. The upper part of the medial border is con- 
tinuous with the corresponding cartilage of the opposite side, 
and also with the subjacent anterior border of the septal 
cartilage of the nose; but the lower parts of the medial 
borders of the lateral cartilages are separated by a small 
interval in which the margin of the nasal septal cartilage is 
seen. The inferior border of the lateral cartilage is connected 
with the lateral part of the alar cartilage by fibrous tissue. 

The alar cartilage is a bent plate which is folded round 
the anterior part of the nasal orifice. The lateral part is 
oval, and reaches neither down to the margin of the nostril, 
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nor posteriorly as far as the nasal notch of the maxilla. The 
interval between it and the bone is filled in by fibrous tissue 
in which one or two small islands of cartilage (cartilagines 
minores vel sesamoideae) appear. Anteriorly^ the bent part 
of cartilage comes into contact with its neighbour and forms 
the point of the nose. The medial part of the cartilage is a 
narrow strip which lies against the lower part of the septal 
cartilage, and projects slightly below it, so as to support the 
margin of the nostril upon the medial side. Its posterior 
extremity is turned slightly laterally. 


SIDE OF THE NECK.. 

On the fourth day after the body is brought into the room 
it is placed upon its back, and the dissectors of the head and 
neck should examine the side of the neck and commence the 
dissection of the posterior triangle. 

The side of the neck is bounded beloxv by the clavicle, 
above by the lower border of the mandible, the mastoid 
portion of the temporal bone, and the superior nuchal line of 
the occipital bone. Anteriorly it extends to the median plane, 
and posteriorly to the anterior border of the trapezius muscle. 
It is divided into anterior and posterior parts, the anterior 
and posterior triangles, by the stemo- mastoid muscle. If 
the head is pulled over towards the opposite -side, the sterno- 
mastoid muscle will be seen descending from the mastoid 
portion of the temporal bone and the superior nuchal line of 
the occipital bone, to the upper border of the sternal third 
of the clavicle and the anterior surface of the manubrium 
sterni. 

In the lower part of the posterior region, posterior to the 
sterno- mastoid and above the convex middle third of the 
clavicle, there is a depression called the fossa supraclavicularis 
major, to distinguish it from the fossa supraclavicularis minor, 
which lies between the sternal and clavicular heads of the 
stemo-mastoid, above the sternal end of the clavicle. The 
fossa supraclavicularis major overlies the brachial plexus, the 
third part of the subclavian artery, and the supra- clavicular 
lymph glands ; and the fossa supraclavicularis minor indicates 
the position of the lower part of the internal jugular vein. 
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POSTERIOR TRIANGLE. 

Dissection ^ — To expose the boundaries and contents of the 
posterior triangle make the following three incisions through 
the skin, (i) From the back of the auricle, along the upper 
border of the mastoid part of the temporal bone and the superior 
nuchal line to the external occipital protuberance. (2) From 
the sternal to the acromial end of the clavicle, following the line 
of that bone. (3) Join the anterior extremities of z and 2 by 
an incision, passing along the back of the external acoustic 
meatus, and then down the middle of the sterno-mastoid muscle. 
Reflect the flap, thus marked out, from before backwards, and 
note that the skin is thicker over the upper and posterior part 
of the triangle than over the lower and anterior part. 

When the skin is reflected the superficial fascia and the 
lower part of the platysma muscle will be exposed. 

The superficial fascia in the region of the posterior triangle 
is comparatively thin, and embedded in its lower and anterior 
part is the lower and posterior part of the platysma. 

M. Platysma. — The platysma is a thin sheet of muscle 
which commences in the superficial fascia of the infra-clavicu- 
lar region, whence it ascends, across the clavicle and through 
the superficial fascia of the side of the neck, to the face, where 
its upper border has been examined already (p. 7). It 
covers the lower and anterior part of the posterior triangle, 
and the upper and posterior part of the anterior triangle ; and 
it is supplied by the cervical branch of the facial nerve, 
which emerges from the lower end of the parotid gland. 

Dissection , — Make an incision through the lower part of the 
platysma along the line of the clavicle, and turn the part 'above 
the incision upwards and forwards. Whilst making the incision 
and whilst reflecting the muscle, be careful not to injure the 
supra-clavicular cutaneous nerves and the external jugular 
vein, which lie directly subjacent to the platysma. 

After the platjrsma is reflected, clean the external jugular 
vein, which commences at the lower end of the parotid gland, 
and passes downwards, inclining backwards, to the lower and 
anterior angle of the posterior triangle, where it pierces the deep 
fascia. (See pp. 34, 40, and Figs, zz and Z5.) Whilst clean- 
ing the vein, avoid injunr to the nervus cutaneus colli, which 
sometimes crosses superficial to the vein about the middle of 
its length. Secure and clean the posterior auricular vein, which 
descends behind the auricle and joins the external jugular a little 
below the level of the angle of the mandible. Next, find and 
clean the superficial branches of the cervical plexus as they 
pierce the deep fascia. They are : (z) Descending branches, 
the anterior, middle, and posterior supra-claviciuar nerves. 
(2) A transverse branch, the nervus cutaneus colli (O.T. trans- 
verse cervical). (3} Ascending branches, the great auricular 
and the lesser occipital (Figs, zz, Z5). 
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and their lower portions will be displayed by the dissector of the 
arm. The posterior supra - clavicular nerves pierce the deep 
fascia at a somewhat higher level. They descend across the 
lower and anterior part of the trapezius to the acromial region, 
and to the skin of the arm over the proximal part of the deltoid, 
where they will be exposed by the dissector of the arm (Fig. ii). 
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The anterior and middle supra-clavicular nerves will be found 
piercing the deep fascia immediately above the clavicle, the 
anterior at the posterior border of the sterno-mastoid and the 
middle above the convexity of the clavicle. They descend into 
the pectoral region as far as the lower border of the second rib 
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The Deep Fascia , — The deep fascia forms the superficial 
boundary or roof of the posterior triangle. It is attached, 
below, to the upper border of the middle third of the clavicle ; 
above, to the superior nuchal line of the occipital bone ; 
anteriorly, it is continuous with the fascia of the sterno-mastoid, 
and posteriorly, with the fascia of the trapezius. It is pierced 
by— ^i) the supra-clavicular branches of the cervical plexus, (2) 
the external jugular vein, (3) small cutaneous branches of the 
transverse cervical, transverse scapular (O.T. suprascapular), 
and occipital arteries, and, occasionally, by the occipital artery 
itself. It is not a very strong layer, and it is frequently difficult 
to display it as a continuous sheet. Over the upper part of the 
triangle it forms a single layer, but below it splits into two 
lamellae, a superficial and a deep. The superficial layer, which 
is already displayed, is attached to the upper border of the 
clavicle from the sterno-mastoid anteriorly to the trapezius 
posteriorly. It is pierced by the external jugular vein and 
the supraclavicular nerves. 

Dissection * — ^Trace the su{)ra-clavicular nerves upwards, 
through the deep fascia, to the posterior border of the sterno- 
mastoid ; then, pulling them aside, cut through the superficial 
layer of the deep fascia immediately above the clavicle and along 
the posterior border of the sterno-mastoid, and turn it upwards. 
Introduce the handle of the scalpel behind the clavicle and note 
that it can be passed downwards as far as the posterior border 
of the lower surface of the bone. Its further progress is barred 
by the attachment of the second layer of the deep fascia to that 
border, where it blends wkh the posterior lamella of the costo- 
coracoid membrane. Pass the handle of the knife forwards 
deep to the sterno-mastoid, and note that, without using any 
great force, it can be pushed medially until it crosses the median 
plane ; therefore, the space between the two layers of deep fascia 
in the lower part of the posterior triangle is continuous anteriorly 
with the space which lies above and posterior to the manubrium 
stemi, between the first and the second layers of the deep fascia 
of the anterior part of the neck. Laterally, that space extends 
as far as the coracoid process, and upwards to a short distance 
above the posterior belly of the omo-hyoid muscle, which lies 
a little above the clavicle. Take away the areolar tissue which 
lies between the two layers of the deep fascia, and expose a 
further part of the external jugular vein, and the terminal parts 
of the transverse cervical and the transverse scapular (supra- 
scapular) veins, as they join the posterior border of the external 
jugular. Pull the lower part of the external jugular vein 
oackwards and eiq>ose the termination of the anterior jugular 
vein in its anterior border. Dissect carefully behind the clavicle 
and find the transverse scapular (suprascapular) artery. Trace 
the second layer of the deep fascia upwards and note that it 
is continuous with the fascia which surrounds the posterior 



POSTERIOR TRIANGLE 


35 


belly of the omo-hyoid muscle ; indeed, it is the tension of the 
second layer of the deep fascia which holds the posterior belly of 
the muscle down in its position (Fig. 51). 

Remove the remaining parts of the deep fascia, first from the 
upper, and then from the lower part of the triangle, and expose 
the floor and the remaining contents of the triangle. 

Commence above, in the region of the junction of the upper 
third and the lower two-thirds of the posterior border of the 
stemo-mastoid, and secure the great auricular, the lesser occipi- 
tal and the accessory nerves, and the nervus cutaneus colli. 
The great auricular is most easily found. It turns round the 
posterior border of the sterno-mastoid, in the region indicated, 
and runs upwards and forwards, parallel with and slightly 
above and posterior to the external jugulsg: vein. The lesser 
occipital will be found hooking round the lower border of the 
accessory nerve a little above the great auricular ; and the nervus 
cutaneus colli lies a little below the great auricular. 

Follow the lesser occipital and the great auricular nerves to 
their terminations ; but the nervus cutaneus colli must be traced 
only to the point where it crosses either superficial or deep to 
the external jugular vein. It eventually divides into upper and 
lower terminal branches, which will be seen when the anterior 
triangle is dissected. 

Nervus Occipitalis Minor. — The lesser occipital is a sensory 
branch of the second cervical nerve. It emerges from under 
cover of the sterno-mastoid, and ascends for a short distance 
along its posterior border ; then it passes to the superficial 
surface of the muscle, pierces the deep fascia, and divides 
into occipital, mastoid, and auricular branches. The occi- 
pital and mastoid branches supply the skin in the regions 
indicated by their names. The auricular branch is distributed 
to the skin of the upper third of the cranial surface of the 
auricle. 

Nervus Auricularis Magnus. — The great auricular nerve 
arises from the second and third cervical nerves. After 
turning round the posterior border of the sterno-mastoid, 
it runs upwards and forwards, on the superficial surface of 
the sterno-mastoid, towards the angle of the mandible. It 
breaks up into three sets of terminal cutaneous branches — 
mastoid, auricular, and facial. The mastoid branches go to 
the skin of the mastoid region. The auricular branches 
supply the skin of the lower two-thirds of the cranial surface 
and the lower third of the lateral surface of the auricle. The 
facial branches, which have already been seen, ramify in the 
posterior part of the face, in the parotid and masseteric regions. 
Some of the filaments enter the substance of the parotid 
gland. 

TIT— 8 a 



36 


HEAD AND NECK 


Dissectiott^^^The accessory nerve, previously found at the 
junction of the upper third with the lower two-thirds of the 
posterior border of the stemo-mastoid, must now be traced 
downwards and backwards, through the triangle, to the point 
where it disappears under cover of the trapezius, at the junction 
of the upper two-thirds with the lower third of the anterior 
border of that muscle. As the nerve is cleaned, attempt to secure 
twigs from the third and fourth cervical nerves which com- 
municate with it in the posterior triangle. 

Turn next to the posterior belly of the omo-hvoid muscle, 
which crosses the lower part of the triangle. Note that it 
divides the triangle into a large upper or occipital portion, and 
a small lower or subclavian portion. Cut through the fascia 
on the surface of the muscle, parallel with the muscle fibres, 
and turn it upwards and downwards ; then turn the upper border 
of the muscle laterally and find the nerve from the ansa hypo- 
glossi which emerges from under cover of the stemo -mastoid 
and enters the deep surface of the posterior belly of the omo- 
hyoid to supply it. 

Now remove any ^parts of the fascial roof of the upper part 
of the posterior triangle which are still present, and note a 
number of lymph glands which lie embedded in the subjacent 
areolar tissue ; they are placed along the posterior border of 
the sterno-mastoid, superficial to the stems and branches of the 
cervical nerves. At the apex' of the triangle look for the 
occipital artery, which either emerges between the adjacent 
borders of the trapezius and the stemo-mastoid, or pierces the 
tra^ius a little further back. 

mtween the accessory nerve above and the posterior belly of 
the omo-hyoid below find : — (x) the upper part of the bradiial 
plexus ; (2) its branch to the subclavius ; (3) its suprascapular 
branch ,* (i) its dorsalis scapulae branch ; (5) its long thoracic 
branch ; (o) branches from the third and fourth cervical nerves 
to the levator scapulae ; (7) branches from the third and fourth 
cervical nerves to the trapezius, and others which communicate 
with the accessory nerve in the posterior triangle ; and (8) the 
upper and posterior part of the transverse cervical artery. Find 
the transverse cervical artery as it appears from under cover of 
the upper border of the omo-hyoid. It runs upwards and back- 
wards. Next, secure the nerve to the subclavius, which lies 
under cover of the deep fascia above the omo-hyoid immediately 
behind the stemo-mastoid. Trace it upwards to its origin from 
the trunk formed by the union of the fifth and sixth cervicd 
nerves. Clean the latter nerves and the upper part of the 
seventh cervical nerve, which lies immediately below them. 
Then find the suprascapular nerve, which springs from the 
lateral border of the trunk formed by the fifth and sixth nerves. 
It lies immediately above the anterior part of the posterior belly 
of the omo-hyoid, and disappears under cover of the posterior 
part. Turn the trunk formed by the fifth and sixth cervical 
nerves forwards and find, posterior to it, the upper roots of the 
long thoracic nerve, which spring from the fifth and sixth nerves, 
and are emerging through the fibres of the scalenus medius 
muscle. The nervus dorsalis scapulae (O.T. nerve to the rhom- 
boids) lies at a slightly higher level than the suprascapular nerve. 
It q^rings from the fifth cervical nerve, runs downwards and 
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backwards, and disappears, through the floor of the triangle, 
between the adjacent borders of the levator scapulse above and 
the scalenus medius below. Above the dorsal scapular nerve 
are the branches from the third and fourth cervic^ nerves to 
the trapezius and the communications to the accessory nerve. 

When the structures mentioned above have been found and 
cleaned, proceed to the dissection of the subclavian portion of 
the triangle. Find the transverse scapular artery which lies 
behind the clavicle, and therefore, strictly speaking, outside the 
limits of the triangle. Then remove the second layer of deep 
cervical fascia which binds the posterior belly of the omo-hyoid 
to the posterior border of the clavicle, and And behind it : — (i) a 
further part of the external jugular vein ; (2) a further part of 
the transverse cervical artery ; (3) the lower part of the nerve 
to the subclavius ; (4) the upper portion of the third part of the 
subclavian artery ; (5) the lowest root and the lower parts of 
the trunks of the brachial plexus ; (6) a part of the long thoracic 
nerve ,* (7) inferior deep cervical l3rmph glands. 

First clean the lower end of the external jugular vein and 
follow it behind the clavicle to its termination in the subclavian 
vein. Note the valves near its lower end. Next clean the 
transverse cervical artery and the nerve to the subclavius. 
Follow the nerve to the subclavius across the front of the third 
part of the subclavian artery ; and afterwards clean the lower 
part of the subclavian artery and the adjacent part of the brachial 
plexus, which lies behind and above the artery. Note that the 
arte^ and the plexus are covered by a layer of deep cervical 
fascia, the backward prolongation of the prevertebral layer of 
fascia, which passes on to them from the lateral border of the 
scalenus anterior, which lies deep to the posterior border of the 
stemo-mastoid. The fascia is prolonged along the plexus and 
the artery to become continuous with the sheath of the axillary 
artery. 

As the areolar tissue is cleared from the subclavian portion 
of the triangle a number of inferior deep cervical lymph glands 
may bd noted. They receive Ijrmph from the axillary glands, 
and they transmit it to the large Ijrmph vessels at the root of 
the neck (Fig. 14, p. 29, Vol. I.). 

After the contents of the lower part of the triangle are 
thoroughly cleaned, remove the remains of the fascia covering 
the muscles which form the floor of the tricmgle. Note that 
that fascia is continuous anteriorly, round the tips of the trans- 
verse processes of the cervical vertebrae, with the prevertebral 
fascia. Posteriorly, it blends with the sheaths of the deeper 
muscles at the back of the neck ; above, it is attach^ to the 
superior nuchal line ; and below, as already stated, it is pro- 
longed into the axilla along the axillary vessels and nerves. 

Boundaries and Contents of the Posterior Triangle. — The 
dissection of the triangle should be completed in two days. 
On the third day the dissector should revise his knowledge 
of the boundaries and the relative positions of the contents. 

The triangle is bounded anitriorly by the posterior border 
of the stemo-mastoid ; posteriorly by the anterior border of fhe 
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trapezius; below by the upper border of the middle third 
of the clavicle ; and above by the superior nuchal line of the 
occipital bone, or by the meeting of the upper ends of the sterno- 
mastoid and the trapezius. The roof is formed by the deep 
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verse cervical, and occipital arteries; (4) lymph vessels, 
passing from the superficial structures to the glands in the 
triangle. It is frequently stated that the lesser occipital and 
great auricular nerves and the nervus cutaneus colli also 
pierce the roof. As a general rule, they turn round the 
posterior border of the sterno-mastoid, under cover of the 
fascia, and pierce the fascia which lies on the sterno* mastoid- 
muscle. 

The floor is formed by the splenius capitis, the levator 
scapulae, the scalenus medius, and the scalenus posterior 
muscles, with the addition, occasionally, of a small part of the 
semispinalis capitis (O.T. complexus), above, and the upper 
serration of the serratus anterior, below ; the latter appears 
in the area of the triangle only when the clavicle is very 
fully depressed. The muscles of the floor are covered with 
a layer of fascia which is the backward continuation of the 
pre vertebral fascia of the anterior cervical region. 

The contents of the posterior triangle are ; — 


4. Arteries,^ 


5. Veins, ^ 


1. Fatty areolar tissue. 

2. The posterior belly of the omo-hyoid muscle. 

3. Lymph ( Lateral superior deep cervical. 

Glands, \ Inferior deep cervical (.Supraclavicular). 

C Third part of subclavian. 

/ Transverse cervical and its terminal branches. 

Occipital (sometimes). 

' F.xtcrnal jugular. 

T ransverse cervical. 

Transverse scapular (O.T. suprascapular). 

Termination of anterior Jugular. 

Accessory. 

Lesser occipital. \ 

Great auricular. 1 

Nervus cutaneus colli. I 

To levator scapulw. I of cervical plexus. 

,, trapezius. ^ 

,, scalenus medius. 

6. Nerves, i posterior. 

Supraclavicular. 

To posterior belly of omo-hyoid, from ansa hypoglossi. 
Trunks of brachial plexus. 

The nervus dorsalis scapulae. 

,, long thoracic. 

,, suprascapular. | 

,, nerve to the subclavius. j 


Branches 

plexus. 


of the brachial 


^ The transverse scapular artery (O.T. suprascapular) lies posterior to 
the clavicle and is not, strictly speaking, in the triangle. 

^ The subclavian vein is posterior to the clavicle and therefore is not 
contained within the triangle. 

Ill— 8 e 
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Some of the contents of the triangle which are now 
displayed require further consideration. 

Vena Jn^aris Externa. — The external jugular vein is 
superficial except in the terminal part of its extent. 

It commences on the surface of the sterno-mastoid, below 
the lower end of the parotid gland, by the union of the 
posterior auricular vein with a branch from the posterior 
facial vein. After its formation it runs downwards and back- 
wards, across the sterno-mastoid, to the upper and anterior 
angle of the supraclavicular portion of the posterior triangle, 
in which it pierces first the superficial layer and then the 
second layer of the deep fascia, and it terminates in the 
subclavian vein (Figs. 12, 15). 

As it crosses the sterno-mastoid it lies at first parallel with 
but anterior to the trunk of the great auricular nerve, then 
deep to the platysma, and whilst beneath the platysma it 
crosses either superficial or deep to the nervus cutaneus colli 
(Fig. 12). At the posterior border of the sterno-mastoid it 
sometimes receives a vein called the posterior external jugular 
veiny which descends across the upper part of the posterior 
triangle from the occipital region. Between the two layers 
of the deep fascia of the supraclavicular triangle it receives 
the transverse cervical, the transverse scapular and the 
anterior jugular veins, and it lies superficial to the lower 
roots of the brachial plexus ; as it pierces the second layer 
of deep fascia, it lies superficial to the third part of the sub- 
clavian artery. 

Immediately above its termination it is provided with a 
valve, consisting of two or three semilunar cusps. The 
dissector should note that, as the vein pierces the deep fascia, 
its wall is closely connected with the margin of the opening 
through which it passes ; consequently when the fascia is 
stretched the lumen of the vein is expanded. 

The Posterior Belly of the Omo-hyoid Muscle. — The 
posterior belly of the omo-hyoid muscle springs from the 
upper border of the scapula and upper transverse scapular 
ligament. It enters the posterior triangle, at its lower and 
posterior angle; runs upwards and forwards, at a variable 
distance from the clavicle, to the posterior border of the 
sterno-mastoid, and divides the posterior triangle into occipital 
and subclavian or supraclavicular portions. Either immedi- 
ately behind or under cover of the posterior border of the 
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sterno-mastoid it joins the intermediate tendon which connects 
it with the anterior belly. Its nerve has already been seen 
entering its deep surface (p. 36). As it crosses the posterior 
triangle it lies superficial to the suprascapular nerve, the 
transverse cervical artery and the brachial plexus. 

Nervus Accessorius (O.T. Spinal Accessory). — The portion 
of the accessory nerve which appears in the posterior triangle 
consists of fibres which arise from the cervical part of the 
spinal medulla, and with them are incorporated some filaments 
derived from the second cervical nerve. Before appearing 
in their present situation the spinal fibres entered the cranium 
through the foramen magnum and left it by passing through 
the jugular foramen ; then they passed downwards and back- 
wards, through the deeper fibres of sterno-mastoid, where 
they received the communication from the second cervical 
nerve. As already pointed out, the nerve usually enters the 
posterior triangle at the level of the union of the upper third 
with the lower two-thirds of the posterior border of the 
sterno-mastoid or at a slightly lower level. It runs down- 
wards and backwards, through the triangle, along the line of 
the levator scapulae, and disappears under the trapezius at 
the junction of the upper two-thirds with the lower third 
of its anterior border. As it enters the triangle the lesser 
occipital nerve turns round its lower border; and, as it 
crosses the triangle, it is joined by twigs from the third and 
fourth cervical nerves. It lies parallel with, but at a higher 
level than, the dorsalis scapulae nerve (Fig. 12). 

The Branches of the Cervical Plexus. — The dissector 
should note that whilst many of the branches of the cervical 
plexus lie within the area of the posterior triangle, the plexus 
itself is under cover of the upper part of the sterno-mastoid, 
where it will be exposed and studied when the sterno-mastoid 
is reflected. The branches which appear in the triangle are 
the superficial branches — (i) the lesser occipital ; (2) the great 
auricular; (3) the nervus cutaneus colli, and (4) the supra- 
clavicular nerves ; and the deep posterior branches^ that is, the 
nerves to (i) the scalenus medius and (2) the scalenus 
posterior; (3) the nerve to the levator scapulae; (4) the 
branches to the trapezius, and (5) the communications to the 
accessory nerve. 

The Third Part of the Subclavian Artery. — Only a portion 
of the third part of the subclavian artery is the triangle ; the 
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lower and lateral part is behind the clavicle. The part in 
the triangle is situated deeply in the anterior inferior angle, 
and below the omo-hyoid muscle. It lies deep to the skin, 
superficial fascia, the platysma, deep fascia, the external 
jugular vein, the ends of the transverse scapular and trans- 
verse cervical veins, and the nerve to the subclavius muscle. 
The lowest trunk of the brachial plexus is behind it and 
separates it from the insertion of the scalenus medius. Beloiv^ 
it rests upon the first rib, against which it can be compressed, 
and, more medially, upon the cervical pleura. 

The Brachial Plexus and its Supraclavicular Branches. — 
Only the upper portion of the brachial plexus lies in the 
region of the posterior triangle, i.e, the roots, the trunks, and 
some of the branches ; the remainder lies either posterior to 
the clavicle or in the axilla. The cervical portion lies in the 
lower and anterior part of the posterior triangle, partly in the 
occipital and partly in the supraclavicular areas. The detailed 
study of the plexus should be left till the fifth day after the 
body has been placed upon its back, when the dissector of 
the head and neck will assist the dissector of the upper 
extremity to disarticulate the clavicle and to lay bare the 
whole of the plexus (p. 36); but it should be noted now — 
(i) that the cervical part of the plexus lies deep to the skin, 
superficial fascia, platysma and deep fascia, and that it is 
crossed superficially by the posterior belly of the omo-hyoid 
muscle, the external jugular vein, the transverse cervical 
artery and the transverse cervical and transverse scapular 
veins ; (2) that part of the third portion of the subclavian 
artery is superficial to the lower part of the plexus; and 
(3) that behind the plexus is the lower part of the scalenus 
medius muscle. 

The fourth day after the body has been placed upon its 
back should be devoted to the study of the temporal region 
and the scalp. 


THE SCALP AND THE SUPERFICIAL STRUCTURES 
OF THE TEMPORAL REGION. 

Under the term “scalp” are included the soft structures 
which cover the vault of the cranium above the temporal 
lines and anterior to the superior nuchal line. Its con- 
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stituent parts are arranged in five layers : (i) skin; (2) super- 
ficial fascia ; (3) the epicranius, consisting of four muscular 
bellies, the two occipitales and the two frontales muscles, and 
the aponeurosis called the galea aponeurotica, which connects 
them together; (4) a layer of loose areolar tissue; (5) the 
periosteum, which in the region of cranium is called the 
pericranium. In the temporal region the wall of the cranium 
is much more thickly covered than in the scalp area, and it 
is possible to distinguish seven layers of soft tissues between 
the surface and the bone: (i) skin; (2) superficial fascia; 
(3) extrinsic muscles of the ear ; (4) the thin lateral extensions 



Galea aponeurotica 

- I.oose connective ti‘;sue 

- Pericranium 



Dura mater 


F’ig. 13. — Sfction through the Scalp and Craiual W all. 

of the galea aponeurotica; (5) the strong temporal fascia; 
(6) the temporal muscle ; (7) periosteum. 

The Scalp . — The scalp and the superficial temporal region 
are richly supplied with blood vessels and nerves, which all 
enter from the periphery, passing into the superficial fascia 
after piercing the deep fascia of adjacent regions. As a 
consequence of that arrangement large flaps of the scalp may 
be torn from the centre towards t he mar gin, but, so long as 
they remain attached at the peripKery, their sources of 
vitality are not seriously interfered with, and, if they are cleaned 
and replaced, healing occurs rapidly and satisfactorily. 

Dissection , — ^The skin has already been removed from the 
anterior parts of the scalp and the temporal region. A median 
longitudinal incision must now be made through the skin of the 
posterior part of the scalp as far as the external occipital pro- 
tuberance, and the flap on each side of the incision must be 
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turned downwards and backwards to the superior nuchal line. 
When that has been done the dissector should examine the 
auricle of the external ear, and familiarise himself with its 
various parts before he commences the dissection of its extrinsic 
muscles. 

Auricula. — The auricle consists of a thin plate of yellow 
fibro-cartilage, covered with integument. It is fixed in posi- 
tion by certain ligaments, and possesses two sets of feeble 
muscles — ^viz., one group termed the extrinsic muscles^ passing 
to the cartilage from the aponeurosis of the epicranius and 
the mastoid process, and a second group in connection with 
the cartilage alone, and therefore called the intrinsic muscles. 
The wide and deep depression which leads into the 
external acoustic meatus is the concha. The ridge behind 


Crus antihelicis 
Darwin’s 
tubercle 

Scaphoid fossa 

Helix 

Antitragus 



Fossa triangularis 
Crus antihchcU 
Concha 

Crus hehcis 
— Tragus 
Incjsura 
intcrtragica 


Lobulus 


Fig. 14. — The Auricle. 


the concha is the antihelix. It commences below, in a 
prominence called the antitragus. From the antitragus it 
curves upwards behind the concha, and it divides above into 
two crura which enclose a small depression called the fossa 
triangularis. Below the antitragus is the lobule^ which forms 
the soft inferior extremity of the auricle. Its posterior 
border is continuous with the helix^ which forms the 
incurved margin of the auricle. The helix ascends from 
the lobule to the summit of the auricle ; then it descends, 
forming the anterior border of the upper part of the auricle, 
and, finally, it turns downwards and backwards above the 
external meatus, into the concha, which it partly divides into 
upper and lower portions. The part of the helix attached 
to the lobule is the tail of the helix (cauda helicis) and the 
part which passes from the anterior border of the auricle to 
the floor of the concha is the crus helicis. The depression 
which lies between the helix and the antihelix is the scaphoid 
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fossa or fossa of the helix. At the point where the posterior 
border of the auricle turns forwards towards the superior 
extremity there is, sometimes, a small triangular prominence 
which is known as Darwins Tubercle, It represents the 
apex of the ear of an ordinary quadruped. In front of the 
meatus, and extending backwards to overshadow it, is a 
triangular prominence called the tragus-. It is separated 
from the antitragus by a notch known as the intertragic 
notch (incisura interiragica). Numerous hairs grow from the 
posterior surface of the tragus. They become very prominent 
in the male after the middle period of life. 

The ligaments and muscles connected with the auricle 
are : — 


Ligaments, . 


Extrinsic muscles, 


Intrinsic muscles, 


{ Auricularis anterior. 
Auricularis superior. 
Auricularis posterior. 
/'Musculus helicis major. 
I Musculus helicis minor. 
J Musculus tragicus. 

I Musculus antitragicus. 

I Musculus transversus. 

I Musculus obliquus. 


{ Anterior, 
■j Superior. 
(Posterior. 


I Upon the lateral face of the 
j cartilage. 

\UiX)n the cranial face of 
/ the cartilage. 


Dissection. — ^After the dissector has noted the various parts 
of the auricle he should endeavour to display its extrinsic muscles ; 
they are the auriculares anterior (O.T. attrahens)^ superior 
(O.T. aUoUens), and posterior *(O.T. retrahem). 

The auricularis anterior has already been dissected (see p. 14). 
It passes from the deep fascia of the temporal region to the front 
of the helix. To display the auricularis superior pull the upper 
part of the auricle downwards and carefully remove the super- 
ficial fascia above it. The muscle fibres spring from the lateral 
part of the galea aponeurotica and conv^e, as they descend, 
to the medial surface of the auricle in the region of the floor of 
the triangular fossa. After the auricularis superior has been 
cleaned pull the auricle forwards and clean the auricularis 
posterior. It is a thicker and more definite muscular bundle 
which springs from the mastoid portion of the temporal bone, 
above the mastoid process, and i>asses to the convexity on the 
medial surface of the auricle which corresponds with the floor 
of the concha. As the muscle is being cleaned one or more 
small mastoid lymph glands may be seen, and care must be 
taken to avoid inji^ to the bran^ from the posterior auricular 
nerve to the occipitalis part of the epicranius. It passes back* 
wards either along the lower border of the auricularis post^ior, 
or under cover of that muscle. 

The auriculares muscles are supplied by the facial nerve; 
the anterior and the anterior part of the superior by its temporal 



46 


HEAD AND NECK 


branches, and the posterior and the posterior part of the superior 
by the posterior auricular branch. After the auriculares muscles 
have been defined remove the skin from the entire extent of the 
auricle to display the cartilage, the ligaments, and the intrinsic 
muscles.^ Great care is required to make a successful dissection. 

The auricular cartilage extends throughout the entire auricle, with the 
exception of the lobule and the portion between the tragus and the helix. 
Those portions are composed merely of integument, fatty tissue, and 
condensed connective tissue. The shape of the cartilage corresponds with 
that of the auricle itself. It shows the same elevations and depressions, 
and by its elasticity it serves to maintain the form of the auricle. But it 
also enters into the formation of the cartilaginous or lateral portion of the 
external acoustic meatus. By its medial margin this part of the cartilage 
is firmly fixed by fibrous tissue to the rough lateral edge of the auditory 
process of the temporal bone, but it does not form a complete tube. It is 
deficient above and anteriorly, and there the tube of the meatus is completed 
by tough fibrous membrane, which stretches between the tragus and the 
commencement of the helix. 

In a successful dissection of the cartilage of the auricle, two other points 
will attract the attention of the student. The first is a deep slit, which 
passes upwards so as to separate the lower part of the cartilage of the 
helix, termed the processus helicis caudatus^ from the cartilage of the anti- 
tragus. The second is a sharp spur of cartilage which projects forwards 
from the helix, at the level of the upper margin of the zygoma ; it is 
termed the spina helicis. 

The Ligaments of the Auricle. — The ligaments are three bands of 
fascia. The anterior passes from the spine of the helix to the root of the 
zygoma. The superior and posterior are l)oth attached to the cartilage in 
the region of the concha ; the former blends above with the temporal fascia, 
and the latter is attached to the mastoid portion of the temporal bone. 

The Intrinsic Muscles of the Auricle. — The two muscles of the helix, 
and the tragicus and the antitragicus, are placed upon the lateral face 
of the cartilage. The transversus and the obliquus lie upon the cranial 
surface of the auricle. 

The Ptusculus antitragicus is the best*marked member of the lateral 
group. It lies upon the lateral surface of the antitragus, and its fibres pass 
obliquely upwards and backwards. Some fasciculi can be traced to the 
processus helicis caudatus. 

The musculus tragicus is a minute bundle of short vertical fibres 
situated upon the lateral surface of the tragus. When well developed a 
slender fasciculus may sometimes be observed to pass upwards from it to 
the anterior part of the helix, where it is inserted into the spine of the helix. 

The musculus helicis major is a well-marked band, which springs from 
the spina helicis, and extends upwards upon the anterior part of the helix, 
to be inserted into the skin which covers it. 

The musculus helicis minor is a minute bundle of fleshy fibres which is 
placed upon the crus helicis as it crosses the bottom of the concha. 

The musculus transversus auricula is found upon the cranial aspect of 
the auricle. It is generally the most strongly developed muscle of the 
series, and its fibres Bridge across the hollow which, on this aspect of the 
auricle, ^corresponds to the antihelix. 


^ In most cases it will be advisable to defer this part of the dissection till 
the body is turned on its back for the second time, and to proceed at once to 
the dissection described on p. 47. 
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The musculus obltquus auricula is composed of some vertical fasciculi 
bridging across the depression which corresponds to the eminence of the 
lower limb of the antihelix. 

Dissection , — ^After the auricle and its muscles and ligaments 
have been dissected and studied, follow the superficial temporal 
vessels and the auriculo-temporal nerve upwards from the point 
where they emerge from the upper end of the parotid gland to 
their terminal distribution in the scalp. Next, pull the auricle 
forwards and trace the posterior auricular nerve to its termina- 
tion in the occipitalis muscle, and in the intrinsic and extrinsic 
muscles of the auricle, and the posterior auricular artery to its 
anastomoses with the occipital and superficial temporal arteries. 
After that part of the dissection is completed, turn to the anterior 
part of the scalp and find the medial and lateral branches of the 
supra-orbital nerve. The medial branch pierces the fibres of 
the frontalis and the lateral branch pierces the galea aponeuro- 
tica a little further back. Trace both branches backwards, 
through the superficial fascia, as far as possible ; they extend to 
the level of the lambdoid suture. Then secure the supra- 
trochlear nerve, which pierces the frontalis above the medial 
margin of the orbit, and trace it upwards to its termination. 
With the branches of the supra-orbital nerve are branches of 
the supra-orbital artery, and the supra-trochlear nerve is accom- 
panied by the frontal branch of the ophthalmic artery. 

When the nerves and vessels in the anterior region have been 
cleaned, the head should be turned well over to the opposite side, 
and the branches of the occipital artery and the greater occipital 
nerve should be sought for in the posterior region ; they radiate 
upwards and forwards from the upper extremity of the trapezius. 
After they have been secured, the occipitalis muscle must be 
cleaned. It springs from the lateral part of the superior nuchal 
line, and after a short course upwards and forwards, it terminates 
in the galea aponeurotica. The remains of the superficial fascia 
should now be removed from the surface of the galea aponeuro- 
tica (O.T. epicranial aponeurosis), and then the dissector should 
make a survey of the vessels and nerves which are met with in 
the scalp and in the superficial fascia of the temporal region. 

Nerves and Vessels of the Scalp and of the Superficial 
Temporal Region. — Branches of ten nerves are found, on each 
side, in the superficial fascia of the region which lies above 
the supra-orbital margin, the zygomatic arch and the superior 
nuchal line. Five of the ten lie mainly anterior to the auricle 
and five posterior to it ; and of each group four are sensory 
and one is motor. The four sensory nerves anterior to the 
auricle are all branches of the trigeminal nerve. They are 
the supra-trochlear and supra-orbital branches of the first or 
ophthalmic division \ the zygomatico -temporal branch of the 
maxillary or second division \ and the auriculo-temporal branch 
of the mandibular or third division. The motor nerve is the 
temporal branch of the facial nerve. 
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The four sensory nerves distributed mainly to the scalp 
area behind the auricle are the great auricular and the lesser 
occipital branches of the cervical plexus ; the greater occipital^ 
which is the medial division of the posterior ramus of the 
second cervical nerve; and the third occipital^ not yet seen, 
but which will be displayed when the body is turned on its 
face. It lies medial to the greater occipital, and is the medial 
division of the posterior ramus of the third cervical nerve. 
The motor nerve distributed posterior to the auricle is the 
posterior auricular branch of the facial nerve. 

The arteries distributed to the scalp are five in number on 
each side ; they anastomose freely, and are derived, either 
indirectly or directly, from the internal and external carotid 
arteries. Three are distributed mainly anterior to, and two 
posterior to the region Of the auricle. The three anterior to 
the auricle are the frontal and supra-orbital branches of the 
ophthalmic branch of the internal carotid, which accompany 
the supra-trochlear and supra-orbital nerves, respectively, and 
the superficial temporal branch of the external carotid. The 
superficial temporary artery divides into two main divisions, 
an anterior division, which accompanies the temporal branches 
of the facial nerve, and is usually a very torttious vessel, and a 
posterior division, which accompanies the auriculo-temporal 
nerve, as it ascends, anterior to the auricle, towards the vertex 
of the cranium. The two arteries posterior to the auricle are 
both branches of the external carotid. They are the posterior 
auricular^ which accompanies the posterior auricular branch 
of the facial nerve to the mastoid region and the posterior 
part of the parietal region, and the occipital^ which is distri- 
buted to the occipital area and posterior part of the parietal 
area (Figs. 15, 17, 51). 

The terminations of the veins which drain the blood from 
the scalp are as follows. The frontal and supra-orbited veins 
unite, at the medial border of the orbit, to form the angular 
vein^ which is the commencement of the anterior facial vein, 
already dissected (p. i6). The blood it conveys passes 
eventually to the internal jugular vein. The superficial 
temporal vein aCco^ipanies the corresponding artery. It unites, 
immediately above the posterior root of the zygoma, with the 
middle temporal vein, which pierces the temporal fascia at 
that point. The trunk formed by the union of the superficial 
and middle temporal veins is the posterior facial veiny which 
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PLATE I 

Fig. 15. — Dissection of the Head and Neck. 

The sterno- mastoid muscle is left in position, the inter- 
mediate third or the clavicle has been removed and the medial 
part of the subclavius muscle has been turned downwards. 
Parts of the anterior, posterior and common facial veins have 
been removed. 


1. Supra-orbital artery and nerve. 

2. Frontal artery and vein. 

3. Lateral nasal branch of external 

maxillary artery. 

4. Superior labial branch of external 

maxillary artery. 

5. Inferior labial branch of external 

maxillary artery. 

6. Anterior facial vein. 

7. External maxillary artery. 

8. Cervical branch of facial nerve 

communicating with N. cutan- 
eus colli. 

9 External carotid artery. 

10. Common facial vein. 

11. Superior thyreoid artery. 

12. Anterior jugular veins. 

13. Omo- hyoid muscle (anterior 

belly). 

14. External jugular vein. 

15. Transverse cervical vein. 

16. Sterno- mastoid muscle. 

17. Subclavian artery. 

r8. Subclavius muscle with nerve. 

19. Cephalic vein. 

20. Lateral anterior thoracic nerve. 

21. Axillary vein. 

22. Acromial branch of thoraco- 

acromial artery. 

23. Transverse scapular vessels. 


24. First serration of serratus anterior 

muscle. 

25. Omo -hyoid muscle (posterior 

belly). 

26. Supra-scapular nerve. 

27. I’ransverse cervical artery on 

scalenus medius muscle. 

28 Upper root of long thoracic 
nerve. 

29. Trapezius. 

30. Ascending branch of transverse 

cervical artery which arose 
separately from the thyreo- 
cervical trunk. 

31. Accessory nerve. 

32. Levator scapulae muscle. 

33. Internal carotid artery. 

34. Great auricular nerve. 

35. Commencement of external jugu- 

lar vein. 

36. Lesser occipital nerve. 

37. Third occipital nerve. 

38. Greater occipital nerve and 

occipital artery. 

39. Parotid gland. 

40. Transverse facial vessels. 

41. Posterior auricular vein. 

42. Superficial temporal vessels and 

I auriculo- temporal nerve. 
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descends through the parotid gland, emerges from under 
cover of its lower end and terminates, immediately below the 
angle of the mandible, by joining with the anterior facial vein 
to form the common facial vein. Whilst in the gland, it 
gives off a branch to the external jugular vein. The posterior 
auricular vein descends posterior to the external meatus 
and terminates in the external jugular vein. The occipital 
vein accompanies the occipital artery as far as the sub- 
occipital region, and ends in the sub occipital venous plexus. 

In ..addition to the arteries and veins there are numerous 
lymph vessels in the scalp, but they cannot be displayed by 
ordinary dissecting methods. Nevertheless, it is important 
that the student should remember their usual terminations. 
The lymph vessels of the anterior area end in small lymph 
glands which are embedded in the superficial surface of the 
parotid gland. Those of the posterior area terminate either 
in lymph glands which lie superficial to the mastoid part of 
the temporal bone, or in occipital lymph glands, which lie in 
the neighbourhood of the superior nuchal line. 

Galea Aponeurotica (O.T. Epicranial Aponeurosis). — The 
galea aponeurotica is fully exposed as soon as the superficial 
fascia of the scalp is completely removed. It is a strong 
layer of aponeurosis connected anteriorly with the frontal 
bellies of the epicranius, posteriorly with the occipital bellies, 
and between the occipital bellies, with the external occipital 
protuberance and the medial parts of the superior nuchal lines, 
or with the supreme nuchal lines when they are present. 
Laterally, where it becomes thinner, it descends over the upper 
part of the temporal fascia, and gives origin to the anterior 
and superior auriculares muscles. It is so closely connected 
with the supc^cent skin, by the dense superficial fascia, 
that the two carihot be separated, except with the aid of 
the cutting edge of the scalpel ; but above the supra-orbital 
ridges, the temporal lines, and the superior nuchal lines it 
is only loosely connected to the pericranium by the layer 
of loose areolar tissue ; therefore the three closely connected 
superficial layers, the skin, superficial fascia, and the galea 
aponeurotica, can easily be torn from the pericranium, a 
circumstance taken advantage of by the Indians who scalped 
their defeated foes. The looseness of the areolar tissue 
beneath the galea aponeurotica permits the latter tO'>-tns^ 
drawn forwards and backwards by the alternate contractions 
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of the occipitalis and frontalis muscles, and, as it moves, it 
carries with it the skin and superficial fascia with which 
it is so closely blended. 

Dissection . — ^After the dissector has studied the attachments 
of the galea aponeurotica, and after he has made himself 
thoroughly conversant with the nerve and vascular supply of 
the scalp, and has appreciated the fact that every part of its area 
is supplied by more than one nerve and that the blood vessels 
anastomose very freely together, he should next convince him- 
self of the greater looseness of the areolar layer beneath the galea 
in the medial area and its greater denseness and closer attach- 
ment to the various parts of the superjacent epicranius, and the 
subjacent pericranium at the margins of the scalp area. He 
may do that by introducing the handle of a scalpel through a 
median incision in the galea, and passing it forwards and 
backwards and from side to side. 

The Layer of Loose Areolar Tissue. — The layer of loose 
areolar tissue is the fourth layer of the scalp. It is but slightly 
vascular and is of loose texture, but is not equally loose over 
the whole area of the scalp ; on the contrary, in the regions 
of the temporal and supra-orbital ridges it becomes much 
denser, and, at the same time, much more closely connected 
with the galea aponeurotica and the frontalis muscles, whilst 
posteriorly it disappears where the occipitalis muscles and the 
galea become attached to the superior nuchal lines. It is 
on account of those peculiarities that effusions of blood 
inflammatory exudations in the areolar layer easily raise the 
greater part of the scalp from the bone, but such effusions 
do not readily pass from beneath the scalp into either the 
facial, temporal, or occipital regions. 

On the fifth day after the body has been placed upon its 
back, the eighth after it was brought into the room, the 
dissector of the head and neck must assist the dissector of 
the upper extremity to display the whole extent of the brachial 
plexus and the origins of the branches which spring from it ; 
and he should take the opportunity to revise his own know- 
ledge of the plexus. 

Dissection . — Detach the clavicular head of the stemo- 
mastoid from the clavicle, and displace the sternal head towards 
the median plane. When that has been done the anterior and 
upper parts of the sterno-clavicular joint capsule will be fully 
exposed, for the pectoralis major, which covered the lower part 
of the anterior surface, has already been reflected by the dissector 
of the upper extremity. 

The sterno-clavicular joint is described on p. 37 of Vol. I. 
After the dissectors have noted that the fibres of the capsule run 
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medially and downwards from the clavicle to the sternum, the 
anterior, superior, and posterior portions must be divided close 
to the sternum, care being taken to avoid injury to the anterior 
jugular vein, which passes laterally close to the upper and 
posterior part of the joint. When the division is completed, 
elevate the sternal end of the clavicle by depressing the acromial 
end ; introduce the knife into the cavity of the joint, close to the 
sternum, and carry it laterally below the clavicle, to detach the 
lower part of the articular disc from the sternum and the 
cartilage of the first rib, and to divide the lower part of the cap- 
sule and the costo-clavicular ligament, which lies immediately 
lateral to it. If the subclavius muscle has not already been 
detached, it also must be divided, and then the clavicle can be 
displaced laterally, and the whole extent of the plexus will be 
exposed. 

Plexus Brachiailis. — The brachial plexus is fully described 
P‘ 39) only a brief rdsumd of the main facts 

regarding it is given here. The plexus is formed by the last 
four cervical nerves and the larger part of the first thoracic 
nerve ; it also receives a communication from the fourth 
cervical nerve and not uncommonly a small twig from the 
second thoracic nerve. Those various nerves constitute the 
roo/s of the plexus. The roots of the plexus emerge from 
between the scalenus medius and the scalenus anterior, and 
unite to form three trunks^ upper, middle, and lower, which 
lie superficial to the scalenus medius, the lowest of the three 
being wedged in between that muscle posteriorly and the 
third part of the subclavian artery anteriorly. The upper 
trunk is formed by the fifth and sixth nerves and the com- 
munication from the fourth. The seventh nerve alone forms 
the middle trunk ; and the lowest trunk is formed by the eighth 
cervical and first thoracic nerves and the communication from 
the second thoracic. Almost immediately after their forma- 
tion the trunks divide into anterior"Tnd posterior divisions, 
and the divisions reunite to form three cordSy lateral, medial, 
and posterior. The lateral cord is formed by the anterior 
divisions of the upper and middle trunks, the medial cord 
by the anterior division of the lowest trunk, and all three 
posterior divisions unite to form the posterior cord. The 
cords descend behind the clavicle and subclavius muscle, 
and through the cervico-axillary canal, to the level of the 
coracoid process of the scapula where the plexus terminates 
and each cord divides into two terminal branches. The 
terminal branches of the lateral cord are the lateral head of 
the median nerve and the musculo-cutaneous nerve. Those 
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of the medial cord are the medial head of the median and 
the ulnar nerve, and the posterior cord divides into the axillary 
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Fig. 16. — Dissection to show the G<*iicial KcLitionb of the lh.ichi.il Plexus. 
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(O. T. circumflex) nerve and the radial (O.T. musculo-spiral). 
In addition to the terminal branches, collateral branches are 
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given off from the roots, the trunks and the cords ; and the 
roots are connected with the middle and lower ganglia of the 
cervical part of the sympathetic trunk by grey rami communi- 
cantes. The branches given off from the roots are twigs of 
supply to the longus colli, the scalenus anterior, the scalenus 
medius, and the scalenus posterior, the roots of origin of the 
long thoracic nerve, which supplies the serratus anterior 
(O.T. magnus) and the dorsal scapular nerve (O.T. nerve to 
the rhomboids). The roots of the long thoracic nerve spring 
from the fifth, sixth, and seventh nerves ; the upper two 
pierce the scalenus medius and the lowest passes anterior to 
that muscle. The three unite, behind the trunks of the 
plexus, to form the stem of the nerve, which descends behind 
the cords of the plexus into the axilla. The dorsalis scapulae 
nerve arises from the . lateral border of the fifth nerve ; it 
disappears under cover of the levator scapulae and supplies 
the two rhomboid muscles, and, sometimes, the levator 
scapulae. 

The branches from the trunks of the plexus are the supra- 
scapular nerve and the nerve to the subclavius. They both 
spring from the upper trunk. The collateral branches of the 
three cords of the plexus are — (i) from the lateral cord : the 
lateral anterior thoracic nerve ; (2) from the posterior cord : 
the upper and lower subscapular nerves and the thoraco- 
dorsal nerve (O.T. long subscapular) ; and (3) from the 
medial cord ; the medial anterior thoracic, the medial 
cutaneous nerve of the arm (O.T. lesser internal cutaneous) 
and the medial cutaneous nerve of the forearm (O.T. internal 
cutaneous). 

The Position of the Brachial Plexus , — The plexus lies (i) in 
the lower and anterior part of the posterior triangle of the 
neck, partly above and partly below the posterior belly of the 
omo-hyoid ; (2) posterior to the clavicle ; and (3) in the axilla. 
Above the clavicle it is covered by the skin, the superficial 
fascia and the platysma, branches of the supraclavicular 
nerves, the first layer of deep fascia, the external jugular vein, 
and the terminal parts of the transverse cervical and trans- 
verse (supra) scapular veins ; the second layer of deep 
cervical fascia, the transverse cervical artery, the posterior 
belly of the omo-hyoid, the nerve to the subclavius, and the 
third part of the subclavian artery. Behind the clavicle it is 
crossed superficially by the transverse scapular artery (O.T. 



THE BRACHIAL PLEXUS 55 

suprascapular). Below the clavicle it is covered by the skin 
and superficial fascia, the platysma, the middle supraclavicular 
nerves, the deep fascia, the pectoralis major, the pectoralis 
minor, the cephalic vein, the branches of the thoraco-acromial 
artery, the costo-coracoid membrane, and the axillary artery 
and vein (Figs. 15, 16, 49, 51). 

Its posterior relations in the neck are the scalenus medius 
and the long thoracic nerve. Its posterior relations in the 
axilla are the serratus anterior, the fat in the interval between 
the serratus anterior and the subscapularis, and, finally, the 
subscapularis itself. 

After the brachial plexus has been examined, the clavicle 
must be replaced in position and the skin flap, reflected from 
the posterior triangle, must be replaced and fixed in position 
by a few sutures. 

On the ninth day after the body is brought into the room, 
that is, on the sixth day after it has been placed on its back, 
it will be turned upon its face, with the thorax and the pelvis 
supported by blocks. The body will remain upon its face for 
five days, and during that period the dissectors of the head 
and neck must complete the dissection of the posterior part 
of the scalp ; dissect the muscles, vessels and nerves of the 
back and the sub-occipital region ; and remove and examine 
the spinal medulla. 


THE DISSECTION OF THE BACK. 

Dissection , — ^Make a median longitudinal incision from the 
external occipital protuberance to the seventh cervical spine, 
and a second incision laterally from the seventh cervical spine 
to the acromion, and throw the flap laterally. When that has 
been done the posterior triangle will be exposed from behind, 
and the dissector should take the opportunity of noting the 
positions of the contents and the constituent parts of the floor 
from that aspect. Afterwards he must look for the superficial 
nerves in the superficial fascia over the upper part of the trapezius. 
If the greater occipital nerve was not found during the dissection 
of the scalp, secure it at once, as it pierces the deep fascia covering 
the upper end of the trapezius, about midway between the 
external occipital protuberance and the posterior border of the 
mastoid portion of the temporal bone ; trace it upwards through 
the dense superficial fascia of the scalp, and clean the branches 
of the occipital artery which are distributed in the same region. 
The third occipital nerve will be found in the superficial fascia 
between the greater occipital and the median plane. It is the 
medial division of the posterior ramus of the third cervical nerve, 
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and it supplies the skin of the medial and lower part of the 
posterior portion of the scalp and the adjacent part of the skin 
of the back of the neck. Trace it upwards to its termination, 
and downwards to the point where it pierces the deep fascia 
covering the trapezius. At a still lower level look for the medial 
divisions of the posterior rcuni of the other cervical nerves. 
They are variable in number and position, but those which are 
present will be found piercing the deep fascia over the trapezius, 
at a short distance from the median plane, and running down- 
wards and laterally towards the posterior triangle. 

After the cutaneous nerves have been found remove the 
remains of the superficial fascia and the deep fascia from the 
surface of the trapezius. 

The Terminal Part of the Greater Occipital Nerve. — The 

greater occipital nerve is the large medial division of the 
posterior ramus of the second cervical nerve. It enters the 
posterior part of the scalp, after piercing the upper part of the 
trapezius and the deep- fascia of the back of the neck, and it 
ramifies in the superficial fascia of the scalp over the occipital 
bone and the posterior part of the parietal bone. It is accom- 
panied by the branches of the occipital artery, and it com- 
municates with the great auricular and lesser occipital nerves. 

Arteria Occipitalis. — After the occipital artery emerges 
from between the trapezius and the sterno-mastoid, at the apex 
of the posterior triangle, or pierces the upper part of the 
trapezius, its terminal part pierces the deep fascia of the 
back of the neck and enters the superficial fascia of the 
posterior part of the scalp. It anastomoses with its fellow of 
the opposite side, and with the posterior auricular and the 
superficial temporal arteries. As a rule, it breaks up into two 
main branches, a lateral and a medial. The medial branch 
gives off cutaneous twigs and a meningeal branch, which passes 
through the parietal foramen and anastomoses with a branch 
of the middle meningeal artery. Through the same foramen, 
passes an emissary vein which connects the occipital veins 
with the superior sagittal (longitudinal) sinus. 

Musculus Trapezius. — The trapezius and latissimus dorsi 
constitute the first layer of the muscles of the back. Only 
that part of the trapezius which lies above the level of the 
seventh cervical spine belongs to the dissector of the head and 
neck ; the lower part and the latissimus must be cleaned by 
the dissector of the arm, but the dissector of the head should 
take the opportunity to revise his knowledge of the whole 
origin and insertion of the trapezius. It arises from the 
medial third of the superior nuchal line of the occipital bone, 
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scapula. The lower fibres ascend, and terminate in a small 
triangular tendon which plays over the smooth triangle at the 
root of the scapular spine, and which is inserted partly into the 
lower lip and partly into the upper lip of the spine. The muscle 
is supplied by the accessory and the third and fourth cervical 
nerves. It draws the scapula medially and braces the shoulder 
backwards, raises the tip of the shoulder, or depresses the 
scapula and turns the glenoid fossa upwards, according to 
whether the middle, the upper, or the lower fibres are mainly 
in action. 

Dissection. — On the second day after the subject has been 
placed on its face, the dissector, in conjunction with the dissector 
of the superior extremity, must reflect the trapezius muscle. 
First separate the muscle from the occipital bone, and then divide 
it about half an inch from the spines of the vertebrae. The 
muscle can now be raised and thrown laterally towards its 
insertion. On its deep surface the accessory nerve, the twigs of 
supply from the third and fourth cervical nerves and the ascend- 
ing branch of the transverse cervical artery will be noticed. It 
is the duty of the dissector of the upper limb to dissect the 
structures mentioned, but the dissector of the head and neck 
should trace the artery to its origin from the transverse cervical 
artery. 

The attachments of the levator scapulae also must be defined. 
Two twigs from the third and fourth cervical nerves, which lie 
on its surface and finally enter its substance, have already been 
secured. Further, passing downwards under cover of the 
levator scapulae muscle, the dorsal scapular nerve (O.T. nerve 
to the rhomboids) and the descending branch (O.T. posterior 
scapular) of the transverse cervical artery will be found. Almost 
invariably the dorsal scapular nerve gives one or two twigs to 
the levator scapulae. 

The levator scapulae, the rhomboids, the posterior serrati and 
the splenius are classed as muscles of the second layer. TKe 
rhomboids and the lower part of the levator belong to the dis- 
sector of the arm ; the remaining muscles are the property of 
the dissector of the head and neck. 

Musculns Levator Scapulae. — The levator scapulae arises by 
four slips from the posterior parts of the transverse processes 
of the upper four cervical vertebrae. The slips unite to form 
an elongated muscle which extends downwards and backwards 
to be inserted into that portion of the vertebral border of the 
scapula which is placed above the level of the spine. Its 
nerve-supply is derived from the third and fourth cervical 
nerves, and also from the dorsal scapular nerve. The muscle 
raises the scapula and draws it towards the vertebral column. 

The origin of the posterior belly of the omo-hyoid muscle 
may now be examined. It is attached to the upper transverse 
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ligament of the scapula and the adjacent part of the superior 
border of the bone. The transverse scapular artery (O.T. 
suprascapular) will be noticed passing over the upper trans- 
verse ligament, whilst the suprascapular nerve traverses the 
notch below it. 

Dissection. — The second day's work is now completed, and 
on the same day the dissector of the upper limb must finish his 
share of the dissection of the back, so as to allow the dissector 
of the head and neck to begin the examination of the deeper 
structures on the dorsal aspect of the trunk. 

Three days are allowed for the dissection of the deeper 
structures of the back. The work may be arranged in the 
following manner On the first day^ all the muscles, fasciae, 
nerves, and blood vessels of the back, with the exception of those 
in connection with the sub-occipital triangle, should be studied ; 
on the second day^ the sub-occipital triangle may be examined ; 
and on the third day the medulla spinalis (O.T. spinal cord) must 
be displayed. 

Commence work on the third day after the body has been 
placed on its face by cleaning the posterior serrate muscles. 
They are two in number, superior and inferior. The superior 
has been exposed by the removal of the trapezius, and the 
rhomboids and the inferior by the removal of the latissimus 
dorsi. Both pass from the spines of the vertebrae to the ribs, 
the superior in a downward and lateral direction to some of the 
upper ribs, and the inferior in an upward and lateral direction 
to the lower four ribs. 

Musculi Serrati Posteriores. — The posterior serrate muscles 
are two thin sheets of fleshy fibres, which are placed upon 
the posterior aspect of the thoracic wall. The serratus posterior 
superior is much the smaller of the two ; it arises by a thin 
aponeurotic tendon from the lower part of the ligamentum 
nuchae; from the spinous process of the seventh cervical 
vertebra ; and from the spinous processes of the upper two or 
three thoracic vertebrae. It passes obliquely downwards and 
laterally, and is inserted into the outer surfaces of the second, 
third, fourth, and fifth ribs, a short distance anterior to their 
angles. 

The serratus posterior inferior takes origin from the spinous 
processes of the last two thoracic and upper two lumbar 
vertebrae, and the supraspinous ligaments between them. 
The dissector will note, however, that this is not an indepen- 
dent and distinct attachment, but that it is effected through 
the medium of the lumbo- dorsal fascia, with which the 
aponeurotic tendon of the muscle blends. The muscle 
passes upwards and laterally and is inserted into the outer 
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surfaces of the lower four ribs. The superior serratus elevates 
the ribs to which it is attached, and is therefore a muscle of 
inspiration. It is supplied by the anterior rami of the second, 
third, and fourth thoracic nerves. The inferior serratus helps 
to fix the lower ribs and so facilitates the action of the 
diaphragm. Therefore, indirectly, it also is a muscle of 
inspiration. It is supplied by the anterior rami of the lower 
thoracic nerves. 

Fascia Lumbo-dorsalis. — After the posterior serrate muscles 
have been displayed and examined on the third day after the 
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Fig. 1 8. —Diagram to show the Connections of the Liirabo-dorsal Fascia. 

body is placed upon its face, the dissector of the head and 
neck should associate himself with the dissector of the 
abdomen in the examination of the lumbo-dorsal fascia. It 
is an aponeurotic layer, thin in the thoracic portion of its 
extent, but thick and strong in the lumbar and sacral regions. 
In all three regions it binds down the deeper muscles of the 
back to the sides of the spinous processes and to the trans- 
verse processes of the vertebrae. 

The Thoracic Part of the Lumbo-dorsal Fascia (O.T. 
Vertebral Aponeurosis) is a thin transparent lamina which 
extends from the tips of the spines and the supraspinous 
ligaments to the angles of the ribs. At the upper end of 
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the thoracic region it dips beneath the serratus posterior 

superior into the neck, and at the lower end it blends with 

the aponeurosis of origin of the serratus posterior inferior, 
and, through that, becomes continuous with the posterior 
layer of the lumbar portion. 

Dissection , — ^To display the lumbar part of the lumbo-dorsal 
fascia, take away the remains of the origin of the latissimus 
dorsi, which springs from its posterior surface, and then reflect 
the serratus posterior inferior by cutting through it at right 
angles to its fibres and turning it medially and laterally towards 
its origin and insertion. As the lateral part is turned aside 

secure its nerves of supply ; they are derived from the ower 

intercostal nerves, and enter its deep surface. Next, remove the 
remains of the origin of the serratus posterior inferior, and then 
the posterior layer of the lumbar part of the lumbo-dorsal fascia 
will be completely exposed. 

The Lumbar Fart of the Lumbo-dorsal Fascia is separable 
into three lamellae, a posterior, a middle, and an anterior. 
All three fuse together laterally, where they become connected 
with the internal oblique and the transversus abdominis 
muscles. The posterior layer^ which is the strongest of the 
three, is a dense tendinous aponeurosis. It is continuous 
ab(rve with the thoracic part. Below^ it is attached to the 
posterior part of the outer lip of the iliac crest, and to the 
dorsum of the sacrum and the coccyx. Medially^ it is attached 
to the tips of the spines of the lumbar and sacral vertebrae ; 
and laterally it blends with the posterior surface of the middle 
lamella (Fig. i8). The aponeurosis of origin of the latissimus 
dorsi and the serratus posterior inferior arise from its posterior 
surface. 

Dissection , — ^Make a longitudinal incision through the 
posterior layer of the lumbar part of the lumbo-dorsal fascia, 
midway between its medial and its lateral borders. At each 
end of the longitudinal incision make a transverse incision, 
extending from the spines medially to the lateral border of the 
rounded mass of spinal muscles lying under cover of the fascia. 
Turn the medial part of the divided fascia towards the median 
plane, and verify its attachment to the vertebral spines and the 
supraspinous ligaments. Pull the lateral part aside, and at the 
lateral border of the mass of posterior spinal muscles note that 
it blends with a deeper middle lamella. Push the mass of 
posterior spinal muscles towards the median plane, and follow 
the middle lamella of the fascia to its attachment. 

The middle lamella is attached, medially, to the tips of the 
transverse processes of the lumbar vertebrae ; below, to the 
iliac crest, and, above, to the last rib. Laterally, it blends 
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with the posterior and anterior lamellse, and, immediately 
lateral to its line of union with the posterior lamella, the 
internal oblique arises from its posterior surface. To expose 
it thoroughly the mass of posterior spinal muscles must be 
pushed medially. 

Dissection , — ^After the middle lamella has been examined 
divide it longitudinally, close to its attachment to the tips of the 
transverse processes, and transversely along the line of the iliac 
crest, and turn it laterally A considerable part of the posterior 
surface of the quadratus lumborum muscle will then be exposed. 
Displace the lateral border of the quadratus lumborum towards 
the median plane, and the anterior lamella of the lumbar part 
of the lumbo-dorsal fascia will be brought into view. 

The anterior lamella of the lumbar part of the lumbo- 
dorsal fascia is attached, medially, to the anterior surfaces of 
the roots of the transverse processes of the lumbar vertebrae ; 
laterally, it blends with the fused middle and posterior lamellae 
to form the common aponeurosis of origin of the transversus 
abdominis muscle, and it is by means of the three lamellae 
of the lumbar fascia that the latter muscle arises from the tips 
of the spines, and from the tips and the roots of the transverse 
processes of the lumbar vertebrae. The upper border of the 
anterior lamella becomes thickened, and extends, anterior to 
the quadratus lumborum, from the last rib to the trans- 
verse process of the first lumbar vertebra, as the lateral 
lumbo - costal arch (O.T. external arcuate ligament); the 
lower border blends with the ilio-lumbar ligament. The 
dissector should verify the various attachments by passing 
his fingers over the posterior surface of the lamella from its 
lateral to its medial border, and from its upper to its lower end. 

Dissection , — After satisfying himself regarding the lamellse 
of the lumbar part of the lumbo-dorsal fascia and their relations 
to the posterior spinal muscles, to the quadratus lumborum, and 
to the internal oblique and the transversus abdominis muscles, 
the dissector should make a longitudinal incision through the 
anterior lamella, and the peri-nephric fascia anterior to it ; and, 
introducing his finger through the opening into the extra- 
peritoneal fatty tissue, he should scrape away the latter until he 
exposes the kidney, below the level of the last rib, and the 
adjacent part of the colon, which lies along the lower and lateral 
part of the kidney. After that has been done he should reflect 
the serratus posterior superior and secure its nerves of supply, 
which spring from the upper intercostal nerves and enter its 
deep surface ; then he should remove the thoracic part of the 
lumbo-dorsal fascia and commence the study of the posterior 
spinal muscles, beginning with the splenius. 
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Musculus Splenius. — The splenius has a continuous origin 
from the lower half of the ligamentum nuchae, and from the 
spines of the seventh cervical and upper six thoracic vertebrae. 
Its fibres pass obliquely upwards and laterally, forming a thick 
flat muscle, which soon divides into a cervical and a cranial 
portion, termed respectively the splenius cervicis and the 
splenius capitis. 

The splenius cervicis turns forwards and is inserted, by 
tendinous slips, into the posterior tubercles of the transverse 
processes of the upper two or three cervical vertebrae, medial 
to the levator scapulae. 

The splenius capitis passes under cover of the upper part 
of the sterno-mastoid muscle, and gains insertion into the 
lower part of the mastoid portion of the temporal bone and 
into the lateral portion of the superior nuchal line of the 
occipital bone. To see the insertion, the sterno-mastoid 
muscle may be divided along the superior nuchal line, but 
it must not be detached from the temporal bone. The 
splenius capitis and cervicis bend the head and neck respec- 
tively backwards and turn them to the side on which the 
muscles lie. The splenius capitis and splenius cervicis are 
supplied by the posterior rami of the cervical nerves. 

Dissection . — ^The deeper spinal muscles must now be dissected. 
Begin by reflecting the splenius muscle. Detach it from its 
origin and throw it laterally and upwards towards its insertion. 
Whilst doing that preserve the cutaneous branches of the cervical 
nerves which pierce the muscle. 

When the splenius capitis is fully reflected, a small triangular 
space will be noticed close to the superior nuchal line of the 
occipital bone. Anteriorly, it is bounded by the longissimus 
capitis (O.T. trachelo-mastoid) ; posteriorly, by the lateral 
border of the semispinalis capitis (O.T. complexus) ; and above, 
by the superior nuchal line of the occipital bone. The floor of 
the little space is formed by the superior oblique muscle of the 
head, and it is traversed by the occipital artery, which in that 
part of its course gives off its descending branch (O.T. arteria 
princeps cervicis), and its meningeal branch. 

The Third Layer of Musoles. — Under this head are included a series 
of muscular strands which stretch, with a greater or less degree of continuity, 
along the entire length of the dorsal aspect of the vertebral column. In the 
lumbar region they constitute a bulky fleshy mass which may be considered 
the main starting-point. The mass is the musculus sacro-spinalis, which 
has the following origins ; — (i) from the spines of all the lumbar vertebrae ; 

(2) from the supraspinous ligaments which bind the lumbar spines together ; 

(3) from the dorsum of the sacrum and from the posterior sacro iliac liga- 
ment ; (4) from the^ posterior fifth of the iliac crest ; (5) from the deep 
surface of the posterior layer of the lumbo-dorsal fascia. In great part the 
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superficial surface of this muscular mass is covered by and is adherent to 
the posterior layer of the lumbo-dorsal fascia. 

Superiorly, the sacro-spinalis divides into three columns. The lateral 
column first separates from the general mass, and to it the name of iV/h- 
costalis is given ; the intermediate column is termed the longissimus^ and the 
medial column, which becomes (juite distinct only as the upper part of the 
thoracic region is approached, is called the spinalis. The semispinalis 
muscle also is included in the third layer. 

The Ilio-coBtaliB is a column of muscular bundles which extends from 
the lumbar to the cervical region. It is separable into three segments, 
known, from below upwards, as the ilio-costalis lumborum, the ilio-costalis 
dorsi, and the ilio-costalis cervicis. 

Ilio-costalis Lumborum. — The lumbar part of the ilio-costalis muscle 
and^ the longissimus dorsi become distinct at the level of the last rib, and 
the interval between them is marked by the exits of the lateral divisions of 
the posterior rami of lower thoracic nerves. 

The ilio-costalis lumborum ends above in a series of six or seven slender 
tendons, which are inserted into the angles or the corresponding parts of 
the lower six or seven ribs. 

The Ilio-costalis Dorsi (O.T. Musculus Accessorius) arises by six or seven 
slender tendons from the angles of the lower ribs, on the medial sides of the 
tendons of insertion of the ilio-costalis lumborum, and it is inserted by a 
series of similar tendons into the angles of the upper six ribs and to the 
transverse process of the seventh cervical vertebra. 

The Ilio-costalis Cervicis (O.T. Cervicalis Ascendens) is the highest 
segment of the ilio-costalis. It arises, on the medial side of the ilio-costalis 
dorsi, by four slips which spring from the third, fourth, fifth, and sixth ribs ; 
it is inserted into the transverse processes of the fourth, fifth, and sixth 
cervical vertebrae. 

Dissection . — To display the ilio-costalis properly, the dissector 
should first evert the lowest segment, and then in turn the 
middle and upper segments aside, but whilst doing that he must 
take care to preserve the lateral divisions of the posterior rami of 
the spinal nerves. 

The LongissimuB is the middle and largest of the three muscle columns. 
It extends upwards, through the thoracic and cervical regions, to the head, 
and it also is separable into three segments : longissimus dorsi, longissimus 
cervicis, and longissimus capitis. 

Dissection , — ^The interval between the longissimus and the 
spinalis is frequently difficult to define, but if the fascia is care- 
fully cleaned from the lateral to the medial border of the longis- 
simus, in the upper thoracic region, the separation will become 
apparent, and after it has been found the attachments of the 
longissimus must be defined. The muscle being displaced to 
the medial and lateral sides as may be necessary. 

Longissimus Dorsi. — The thoracic part of the longissimus possesses two 
rows of slips of insertion ; a medial row of tendinous slips which are 
attached to the tips of the transverse processes of the thoracic and the 
accessory processes of the lumbar vertebrse, and a lateral row of muscular 
slips which are inserted into the lower ten ribs, on the lateral sides of their 
tu^rcles, and to the transverse processes of the lumbar vertebrae, and to 
the posterior surface of the middle lamella of the lumbar fascia. 

Longissimus Cervicis (O.T. Trmsverscdis Cervicis). — The cervical 
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portion of the longissimus springs from the transverse processes of the upper 
four thoracic vertebrae, and is inserted into the posterior tubercles of the 
transverse processes of the cervical vertebrse from the second to the sixth 
inclusive. 

Longissimus Capitis (O.T. T'rachelo-masioid). — The longissimus capitis 
lies in the neck, under cover of the splenius. It arises, in common with the 
longissimus cervicis, from the transverse processes of three or four of the upper 
thoracic vertebrae, and, in addition, from the articular processes of a like 
number of the lower cervical vertebrae. Thenarrow, fleshy band which results 
is inserted into the posterior part of the mastoid portion of the temporal 
bone, under cover of the splenius capitis and sterno-mastoid muscles. 

Musculus Spinalia.— The spinalis muscle is the most medial, shortest, 
and weakest of the three columns, and the most difficult to define. Below, 
it is intimately blended with the longissimus dorsi, but it may be regarded 
as taking origin by four tendons from the spines of the upper two lumbar 
and lower two thoracic vertebrae. The tendons end in a small muscular 
belly, which is inserted by a series of slips into a very variable number of 
the upper thoracic spines. It is closely connected with the subjacent semi- 
spinalis dorsi. 

Spinalis Cervicis, — This upward prolongation of the spinalis is not 
always easy to define. It springs from the spines of the lower four cervical 
vertebrie and is inserted into the spines of the second, third, and fourth 
cervical vertebrae. 

The various segments of the sacro-spinalis are supplied by the posterior 
rami of the spinal nerves When the segments on one side only act they 
bend the vertebral column to that side, but when the segments on both 
sides act simultaneously they bend the vertebral column backwards. 

Dissection * — The occipital artery has already been seen 
crossing the apex of the posterior triangle (p. 36), and its 
terminal branches have been dissected as they ramify in the 
scalp (p. 55). To expose the second part of the vessel, which 
extends from under shelter of the mastoid process, along the 
superior nuchal line of the occipital bone, to the point where it 
pierces the trapezius to become superficial, divide the longissimus 
capitis (O.T. trachelo-mastoid) a short distance below its inser- 
tion, and throw it upwards as far as possible, along with the 
splenius capitis; then clean the artery. 

Arteria Occipitalis. — In the region of the mastoid process 
the second part of the occipital artery is very deeply placed ; 
indeed, no less than five structures lie superficial to it. These 
are (enumerating them in order from the vessel to the 
surface) — (i) the origin of the posterior belly of the digastric 
muscle ; (2) the mastoid process ; (3) the longissimus capitis; 
(4) the splenius capitis; and (5) the sterno-mastoid.^ As 
the artery runs backwards, it very soon emerges from under 
cover of the first three of the structures mentioned, and*^^ 
little farther on it leaves the shelter of the splenius, and is 
then covered by the sterno-mastoid alone. Issuing from 

^ It is not uncommon to find the artery between the splenius and the 
longissimus capitis, as m Fig. 20. 

VOL. Ill 5 
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under cover of the posterior border of that muscle, the artery 
crosses the apex of the posterior triangle, and disappears 
under the trapezius, which it pierces afterwards, near the 
external occipital protuberance, to reach the scalp. Two 
muscles constitute its deep relations — viz., the insertions of 
the superior oblique and the semispinalis capitis (O.T. 
complexus) (Fig. 20). 

The following tranches may be traced from the second 
portion of the occipital artery: (i) ramus descendens (O.T. 
arteria princeps cervicis) ; (2) meningeal ; (3) muscular. 

The descending branch (O.T. arteria princeps cervicis^ is a 
twig of some size, which passes medially to the lateral border 
of the semispinalis capitis (O.T. complexus) ; there it divides 
into a superficial and a deep branch. The former ramifies on 
the surface of the semispinalis capitis, whilst the latter sinks 
under that muscle, where it will be followed to its anastomosis 
with the deep cervical artery at a later stage in the dissection. 

The small meningeal branch enters the posterior cranial fossa 
through the mastoid foramen, and supplies the dura mater 
and cranial wall in the mastoid region. 

The muscular twigs go to the neighbouring muscles. 

The veins corresponding to the occipital artery are two, 
or perhaps three, in number. They drain the blood from the 
occipital portion of the scalp, and open into the sub-occipital 
plexus, which is drained by the vertebral and deep cervical 
veins. The most lateral of the occipital veins frequently 
communicates with the transverse sinus (O.T. lateral sinus) 
through the mastoid foramen. 

Dissection , — ^The semispinalis capitis, which has been exposed 
by the reflection of the splenius and the turning aside of the 
longissimus cervicis and longissimus capitis, must now be 
cleaned, and whilst that is being done and the attachments of 
the muscle are being defined, care must be taken of the medial 
divisions of the posterior rami of the second, third, fourth, and 
fifth cervical nerves. The first of the three — or, in other words, 
the greater occipital — from its great size, runs little risk of injury, 
but the others are liable to be overlooked. They all emerge 
from the substance of the muscle close to the median plane. 

Musculus Semispinalis Capitis (O.T. Complexus ), — The 
semispinalis capitis is the uppermost part of a muscular 
column consisting of three segments, which are spoken of 
collectively as the semispinalis, and individually as the semi- 
spinalis dorsi, the semispinalis cervicis, and the semispinalis 
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capitis. It belongs to the third layer of muscles, of which 
the greater number have been dissected already. The lower 
two segments will be dissected subsequently, but it is convenient 
to examine the semispinalis capitis at once. It is a thick 
fleshy mass which springs by tendinous slips from the 
transverse processes of the upper six thoracic vertebrae and 
the articular processes of the fourth, fifth, and sixth cervical 
vertebrae. Its massive upper extremity is inserted into a 
somewhat oval area on the occipital bone, between the 
superior and inferior nuchal lines close to the external occipital 
crest. It is separated from its fellow muscle of the opposite 
side by the ligamentum nuchae ; and its most medial part, 
which is to a certain extent distinct from the general mass, 
is divided into two bellies by an intermediate tendon, and 
is spoken of as the biventer cervicis. Occasionally the remainder 
of the muscle is also intersected by a tendinous septum. 

The semispinalis capitis bends the head backwards. It 
is supplied by the posterior rami of the upper cervical nerves. 

Dissection , — ^The semispinalis capitis must now be lefiected 
by detaching it from the occiput and throwing it laterally. Care 
must be exercised, not only on account of the nerves which have 
been seen to perforate the muscle to reach the surface, but also 
on account of the structures which it covers. In its upper part 
it lies over the sub-occipital triangle and the muscles bounding 
it, whilst, below, it covers the semispinalis cervicis. A thick, 
dense fascia is placed over the subjacent parts, and in the fascia 
lie certain of the cervical nerves and the anastomosis between 
the descending branch of the occipital artery and the arteria 
profunda cervicis. The dissector must specially look for a small 
twig from the posterior ramus of the sub-occipital nerve which 
enters the deep surface of the upper part of the semispinalis 
capitis, and for a larger branch to the same muscle from the 
greater occipital nerve. 

As soon as the twig to the semispinalis capitis is secured the 
dissector should cut out a small piece of the muscle to which the 
nerve goes, and leave it attached to the nerve to serve as a guide 
to the other branches of the sub-occipital nerve when the bound- 
aries and contents of the sub-occipital triangle are being dissected 
(see p. 75). 

Ligamentum NuchsB. — When the semispinalis capitis has 
been turned aside the corresponding surface of the ligamentum 
nuchje will be exposed (Fig 19). The ligament is a strong and 
fibrous partition, placed in the median plane, between the 
muscles on each side of the back of the neck. It represents a 
powerful elastic structure in quadrupeds, which helps to sustain 
the weight of the dependent head. In man, however, there is 
III— 5 a 
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not much elastic tissue developed in connection with it, and 
it appears to be a continuation upwards of the supraspinous 
ligament from the spine of the seventh cervical vertebra to the 
external occipital protuberance. In shape it is somewhat 
triangular. By its base it is attached to the external occipital 
crest ; by its anterior border it is fixed by a series of slips to 
the posterior tubercle of the atlas, and to the bifid spines of the 
cervical vertebrae, in the intervals between their tubercles. Its 
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Fig. 19. — Dissection of the Ligamentum Nuchse and of the 
Vertebral Artery in the Neck. 


apex is attached to the spine of the seventh cervical vertebra, 
whilst its posterior border is, in a measure, free, and gives 
origin to the trapezius, rhomboid, serratus posterior superior, 
and splenius muscles 

Arteria Profunda Oervicis. — The deep cervical artery springs 
from the costo-cervical branch of the subclavian, and reaches 
the back of the neck by passing between the transverse 
process of the last cervical vertebra and the neck of the first 
rib. At the present stage of the dissection it is seen ascend- 
ing upon the semispinalis cervicis muscle and anastomosing 
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with the descending branch of the occipital. Both vessels 
anastomose with twigs from the vertebral artery. 

The arteria profunda cervicis is accompanied by a large 
vein — the vena profutida cervicis. That vessel begins in the 
sub-occipital plexus, and it ends in the vertebral vein close to 
its termination. It reaches its termination by turning forwards 
under the transverse process of the last cervical vertebra. 

Posterior Bami of the Spinal Nerves. — The nerves of the 
back must now be examined. They are the posterior rami 
of the spinal nerves" With four exceptions (viz., the "Sr^t 
c^yical, fourth and fifth sacral, and the coccygeal nerves), 
each posterior ramus will be found to divide into a lateral 
and a medial division. 

Examine the nerves successively in the cervical, thoracic, and lumbar 
regions. It is well, however, to defer the dissection of the sacral and 
coccygeal nerves until the multifidus muscle has been studied. 

Cervical Region. — In the neck the posterior ranii 
of the spinal nerves are eight in number. The postermr 
ramus of the sub-occipital or first spinal nerve fails to divide into 
a medial and a lateral division. It lies deeply in the sub- 
occipital triangle, and will be examined when that space is 
dissected. 

The posterior ramus of the second cendcal nerve is very 
large. It appears TORveen the vertebral arches of the first 
and the second cervical vertebrae. The ppster^fflj^ r ft i of the 
succeeding six cervical nerves arise from the corresponding 
spinal nerve-trunks in the intervertebral foramina, but they 
turn dorsally, on the medial sides of the posterior inter- 
transverse muscles, and appear in the intervals between the 
transverse processes. 

The lateral divisions are of small size, and are entirely 
devoted to the supply of adjacent muscles. 

The medial divisions are not all distributed alike, nor 
indeed do they present the same relations. Those from the 
second^ thirds fourth^ and fifth nerves run medially towards the 
spinous processes, s uperficia l to the semispinalis cervicis 
muscle , and under cover of the semispinalis capitis. When 
close to the median plane they turn backwards, pierce the 
semispinalis capitis, splenius, and trapezius muscles, and 
become superficial. In their course to the surface they give 
numerous twigs to the neighbouring muscles*'' 

The medial division of the second nerve is remarkable for 
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its large size. It receives the special name of greater occipital 
It will be noticed turning round the lower border of the 
inferior oblique muscle, to which it supplies some twigs. In 
passing to the suSaoe it pierces the semispinalis capitis (O.T. 
complexus) and trapezius. To the former it gives several 
twigs. The distribution of this nerve on the occiput has 
been noticed already (p. 56). 

The medial division of the third nerve also sends an offset 
to the occipital portion of the scalp (p. 55). 

The medial divisions of the lower three posterior r^i 
of the cervical nerves resemble the preceding, "Tii so far that 
they take a course medially towards the spinous processes. 
They differ from them, however, in running deep to the semi- 
spinalis cervicis, and in being, as a rule, entirely expended 
in the supply of muscles. 

Thoracic Begion. — The posriteor r ami of the thoracic 
nerves make their appearance in the intervals between the 
transverse processes. The lateral divisions proceed laterally, 
under cover of the longissimus muscle, and appear in the 
interval between the longissimus dorsi on the one hand and 
the ilio-costalis on the other. The upper six or seven of the 
nerve s are exhausted in the supply of the intermediate and 
lateral columns of the sacrospinalis \ the loiver five or six^ 
however, are considerably larger, and contain both motor and 
sensory fibres. After giving up their motor fibres to the muscles, 
they become superficial, by piercing the serratus posterior in- 
ferior and the latissimus dorsi, in line with the angle s of the 
ribs. Their cutaneous distribution has already been examined 
by the dissector of the upper limb. 

The medial divisions also are distributed differently in the 
upper and lower portions of the thoracic region. The lower 
five . or six are very small, and end in the multifidus 
muscle. The upper six or seven pass medially between the 
multifidus and semispinalis, and, after supplying the muscles 
between which they are situated, they become superficia l. In 
passing towards the surface they pierce the splenius, rhom- 
boids, and trapezius muscles, and thus gain the superficial 
fascia, where they have been dissected already. 

Lumbar Region. — The medial divisions of the posterior 
rgflii of the five lumbar nerves are small, and, like the 
corresponding twigs in the lower thoracic region, they have 
a purely muscular distribution. They end in the multifidus. 
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The lateral divisions sink into the substance of the sacro- 
spinalis, and are concerned in the supply of that muscle, 
and ajjo of the lumbar intertransverse muscles. The lateral 
divisions of the upper three lumbar nerves are of large size, 
they become cutaneous by piercing the superficial lamella of 
the lumbo- dorsal fascia. They have already been traced by 
the dissector of the lower limb to the skin of the gluteal 
region. The lateral division of the fifth communicates with 
the corresponding branch of the first sacral nerve. 

Blood Vessels of the Ba>ck. — In the cervical region the 
dissector has already noticed the arteria profunda cervicis, 
and the descending branch of the second part of the occipital 
^itery. Deep in the sub-occipital region he will subsequently 
meet with a small portion of the vertebral artery. In addition, 
however, minute twigs from the vertebral artery may be 
discovered, in a well- injected subject, passing backwards in 
the intervals between the transverse processes, and also in 
the sub-occipital space. They supply the muscles, and 
anastomose with the other arteries in that region. 

In the thoracic region the posterior branches of the aortic 
intercostal arteries and superior intercostal artery make 
their appearance between the transverse processes. Each of 
them passes dorsally in the interval between the body of a 
vertebra and the costo-transverse ligament. It is associated 
with the corresponding posterior ramus of a spinal nerve, and 
is distributed, with the nerve, to the muscles and integument 
of the back. 

In the lumbar region similar branches are derived from the 
lumbar arteries. They are distributed in the same manner. 

In both thoracic and lumbar regions, before reaching 
the back, the vessels under discussion" furnish small spinal 
branches which enter the vertebral canal through the inter- 
vertebral foramina. These will be traced at a later period. 

The veins accompanying the dorsal branches of the lumbar 
and intercostal arteries pour their blood into the lumbar 
and intercostal veins. They are of large size, being joined 
by tributaries from the posterior vertebral venous plexus, and 
also by others from within the vertebral canal. 

Dissection , — The remainder of the third layer of spinal 
muscles must now be dissected. They are the semispinalis dorsi 
and semispincdis cervicis. The semispinalis cervicis is already 
e3q>osed ; but to display the semispinalis dorsi it is necessary to 
remove the spinalis dorsi muscle. 

Ill— 6 h 
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Muscultts Semispinalis. — The semispinalis dorsi is composed of a 
series of muscular slips, with long tendons at each end, which arise from 
the transverse processes of the sixth to the tenth thoracic vertebrse. It is 
inserted into the spines of the upper four thoracic and lower two cervical 
vertebrae. The semispinalis cervicis lies under cover of the semispinalis 
capitis. It springs from the transverse processes of the upper five thoracic 
vertebra, and is inserted into the spines of the second to the fifth cervical 
vertebrae. The slips composing the semispinalis muscles stretch over five 
or more vertebrae. The fibres of the semispinalis run upwards and medi- 
ally. Therefore they turn the trunk and neck to the opposite side. They 
are supplied by the posterior rami of the spinal nerves. 

Dissection , — The fourth layer of muscles must now be 
examitied. It includes the multifidus, the rotatores, the inter- 
spinales, the intertransversales, and the recti and oblique muscles 
of the sub-occipital region. The latter have already been exposed 
by the reflection of the splenius and semispinalis capitis (corn- 
plexus). To display the other members of the group the semi- 
spinalis dorsi and cervicis must be detached from the spines and 
drawn aside, and the sacrospinalis must be separated from the 
lumbar and sacral spines and turned laterally, if that has not 
already been done in tracing the nerves. 

Musculufl Multifidus. — In the lumbar and sacral regions the multi- 
fidus will be seen to constitute a thick fleshy m^s which clings closely 
to the vertebral spines. In that situation it nas aTvery extensive origin — 
viz., (i) from the deep surface of the aponeurotic origin of the sacrosj)inalis ; 

(2) from the posterior surface of the sacrum, as low as the fourth aperture ; 

(3) from the posterior sacro-iliac ligament ; (4) from the posterior superior 
spine of the ilium ; and (5) from the mamillary processes of the lumbar 
vertebrae. In the thoracic region it takes origin from the transverse processes 
of the vertebrae, and in the cervical region from the articular processes of at 
least four of the lower cervical vertebrae. Each of the bundles of which the 
multifidus is composed passes upwards and is inserted into the whole length 
of the lower border of the spine of the second, third,. or fourth vertebra 
above. The insertions extend from the fifth lumbar verTeTlra to the second 
cervical vertebra. 

Musculi Rotatores. — The rotator muscles are a series of small muscles 
which are exposed when the multifidus is pulled aside. In the thoracic 
region each muscle springs from the root of a transverse process, and is 
inserted into the lamina of the vertebra immediately above, close to the 
root of the spinous process. Somewhat similar muscles have been 
described in the cervical and lumbar regions, and also a series of longer 
and more superficial slips which connect alternate vertebrae with each 
other. The multifidus and the rotatores are supplied by the posterior rami 
of the spinal nerves. They turn the trunk and neck towards the oppoSffe 
side. 

Musculi Interspinales et In^rtrausversarii.— The inter spinous muscles 
can hardly be said to exist in the thoracic region, except in its upper 
and lower parts, where they are present in a rudimentary condition. In 
the neck they are arranged in pairs, occupying each interspinous interval, 
with the exception of that between the first and second cervical vertebrae. 
In the lumbar region also they are well marked and in pairs : there, they are 
attsmhed to the whole length of the spinous processes. The intertransverse 
muscles are strongly developed in the lumbar region, and occupy the entire 
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length of the intertransverse intervals. Additional rounded fasciculi may 
be observed passing between the accessory processes ; they are termed 
the interaccessorti. In the thoracic region intertransverse muscles — poorly 
developed — are found only in the lower three or four spaces. In the cervical 
region they are present in pairs and will be examined subsequently. 

The interspinous muscles help to bend the vertebral column backwards. 
The intertransverse muscles bend it towards their own side. Both groups 
are supplied by the posterior rami of the spinal nerves. 

Levatores Costarum. — The elevators of the ribs constitute 
a series of twelve fan-shaped muscles, which are classified as 
muscles of the thorax, but they are exposed when the 
longissimus and ilio-costalis are removed, and therefore 
should be examined now. They pass from the transverse 
processes to the ribs. The first muscle of the series springs 
from the tip of the transverse process of the last cervical 
vertebra, and, expanding as it proceeds dowmwards and 
laterally, it is inserted into the outer border of the first rib, 
immediately beyond the tubercle. Each of the succeeding 
muscles takes origin from the tip of a thoracic transverse 
process, and is inserted into the outer surface of the rib 
immediately below, along a line extending from the tubercle 
to the angle. "I'he levatores costarum are muscles of in- 
spiration. They are supplied by the anterior rami of the 
thoracic nerves. 

Posterior Rami of the Sacral Nerves. — The posterior 
rami of the sacral nerves are very small. The upper four 
wiir be found emerging from the posterior sacral foramina \ 
the fifth appears at the lower end of the sacral canal. 

To expose the upper threey the multifidus, covering the 
upper three sacral apertures, must be carefully removed. 
Each of the three nerves will be found dividing in the 
usual manner into a medial and lateral division. 

The medial divisions are very fine, and end in the 
multifidus. 

The lateral divisions are somewhat larger, and join 
together to form a looped plexus upon the dorsum of the 
sacrum. The plexus communicates, above, with the lateral 
division of the posterior ramus of the last lumbar nerve and, 
below, with the po5teriQF''r^us of the fouith sacral nerve. 
Branches proceed from the loops to the surface of the sacro- 
tuberous ligament (O.T. great sacro-sciatic). Finally, they 
become superficial by piercing the glutaeus maximus muscle, 
and they supply a limited area of skin over the gluteal 
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region. They have already been examined by the dissector 
of the lower limb. 

The posterior rami of the lowest two sacral nerves do 
not separate into medial and lateral divisions. They are 
very small, and, after communicating with each other, and 
also with the coccygeal nerve^ they distribute filaments to the 
parts on the posterior aspect of the lower portion of the 
sacrum and on the dorsal aspect of the coccyx. 

Twigs from the lateral sacral arteries accompany the sacral 
nerves and anastomose with twigs from the gluteal arteries. 

Posterior Ramus of the Coccygeal Nerve. — This is a slender 
twig which emerges from the inferior o penin g of the sacral 
canal, and, after being joined by a filament from the last 
sacra l nerve, is distributed on the dorsum of the coccyx. 

Posterior Vertebral Venous Plexus; — A plexus of veins is 
situated upon the superficial aspect of the vertebral arches 
subjacent to the multiSHus muscle. Blood passes to it from 
the integument and muscles of the back, and is conveyed by 
it, in the thoracic and lumbar regions, into the posterior 
tributaries of the intercostal and lumbar veins. In the neck 
it is especially well marked, and there blood is emptied from 
it into the vertebral veins. In an ordinary dissection, the 
plexus is' not very noticeable, but it is a source of serious 
trouble during operations upon the vertebrae (comp. p. 79). 

Dissection , — ^The fourth day after the body is placed upon 
its face must be devoted to the dissection of the sub-occipital 
triangle, and the fifth day to the display of the medulla spinalis 
(O.T. spinal cord), its membranes, nerve-roots, and blood vessels. 

If the dissector is pushed for time, it is better that he should 
proceed at once to expose the spinal medulla (p. 78) . and defer 
the dissection of the sub-occipital region until the head and neck 
have been removed from the trunk. 

Sub-Occipital Space. — The sub-occipital space is a small 
triangular area, exposed by the reflection of the semi- 
spinalis capitis (O.T. complexus) and the splenius muscle. 
It is bounded by three muscles — (i) the rectus capitis 
posterior major forms its upper and medial boundary ; 
(2) the obliquus inferior limits it below ; and (3) the obliquus 
superior bounds it a bove and to the lateral side. Its 
floor consists of two strudiures— viz., the posterior arch of 
the atlas and the thin posterior atlanto-occipital membrane. 
It contains a portioiTo^ the vertebral artery and the posterior 
ramus of the sub-occipital or first cervical nerve (Fig. 20). 
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capitis posterior minor crosses the superficial surface of the 
rectus capitis posterior major ; the last branch passes down- 
wards to the inferior oblique muscle ; it supplies that muscle 
and sends a twig of communication to the greater occipital nerve, 
which in its turn sends a communicating twig to the medial 
branch of the posterior ramus of the third cervical nerve. The 
union of the posterior rami of the first three cervical nerves thus 
formed is called the posterior cervical pUxm. After the nerves 
mentioned have been secured and cleaned, clean the muscles 
which form the boundaries of the space, and afterwards remove 
the remains of the fascia from the space, and display the posterior 
arch of the atlas, the third portion of the vertebral artery, which 
lies on the upper surface of the posterior arch of the atlas above 
the trunk of the sub-occipital nerve, and the posterior atlanto- 
occipit£d ligament. 

Musculus Bectus Capitis Posterior Major. — The major 
posterior rectus muscle of the head springs by a pointed origin 
from the spine of the epistropheus {O.T. axis), and expanding 
as it passes upwards and laterally, it is inserted into the occipital 
bone along the lateral portion of the inferior nuchal line and 
into the surface immediately below. It draws the head 
backwards and rotates it to the same side. It is supplied by 
the posterior ramus of the sub-occipital nerve. 

Musculus Bectus Capitis Posterior Minor. — The minor 
rectus capitis posterior muscle is a small fan-shaped muscle, 
placed to the medial side of, and overlapped by, the rectus 
major. It takes origin from the tubercle on the posterior 
arch of the atlas, and is inserted into the medial part of the 
inferior nuchal line of the occipital bone and into the surface 
between that line and the foramen magnum. It draws the 
head backwards and is supplied by the posterior ramus of 
the sub-occipital nerve (Fig, '20). 

Musculus Obliquus Capitis Inferior. — The inferior oblique 
muscle extends from the extremity of the spine of the 
epistropheus to the posterior border of the transverse process 
of the atlas. The greater occipital nerve will be seen hooking 
round its lower border. It is supplied by the posterior rjjjuis 
of the sub-occipital nerve and it rotates the atlas and the 
head to the same side. 

Musculus Obliquus Capitis Superior. — The superior oblique 
muscle springs from the transverse process of the atlas, and is 
inserted into the occipital bone, in the interval between the 
nuchal lines, below and to the lateral side of the semispinalis 
capitis. Acting with its fellow of the opposite side it draws 
the head backwards. Acting alone it turns the head slightly 
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to the opposite side. It is supplied by the posterior ramus 
of the sub-occipital nerve (Fig. 20). 

The Actions of the Deep Muscles of the Back. —The 
dissector will have noted that many.of the deep muscles of the 
back, such as the various prolongations of the sacro-lumbalis, 
run vertically upwards; others run upwards and medially, 
viz., the semispinalis dorsi and cervicis and the multifidus 
spinae. A third group, exemplified by the sple'nius capitis and 
cervicis, the serratus posterior inferior and the inferior oblique 
muscle, run upwards and laterally. When the muscles which 
run vertically upwards contract, on one side only, they bend 
the vertebral column to that side, but if the muscles of both 
sides act simultaneously they bend the vertebral column 
backwards. When the muscles which run upwards and 
laterally contract they turn the head or trunk to the same 
sides, whilst those which run upwards and medially turn the 
head or trunk to the opposite side. The muscles which lie 
at the sides of the sub-occipital space need furth er considera- 
tion. They act either upon the occipito-atlantal joints, the 
joints between the first and second cervical vertebrae, or 
upon both sets of joints. At the occipito-atlantal joints back- 
ward and forward movement and a slight oblique movement 
whereby the head is turned a little to one or the other side 
take place. The main movement between the atlas and the 
second cervical vertebrae is a movement of rotation, the atlas 
carrying the head rotating around the dens of the second 
vertebrae. 

The rectus capitis posterior minor and the superior 
oblique act on the joints between the atlas and occipital 
bone only: the rectus capitus posterior minor producing 
backward movement only and the superior oblique backward 
movement and a very slight oblique movement which turns 
the head slightly towards the opposite side. The inferior 
oblique acts only on the joints between the atlas and the 
second vertebra, turning the head to the same side. The 
rectus capitis posterior major alone acts on both sets of 
joints, drawing the head backwards and turning it to the 
same side. 

Posterior Bamus of the Sub-Occipital Nerve. — The 
posterior ramus of the sub-occipital nerve does not divide 
into medial and lateral divisions. It enters the sub-occipital 
triangle by passing dorsally, between the posterior arch of 
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the atlas and the vertebral artery, and at once breaks up 
into branches which go to supply five muscles — viz., the two 
posterior recti, the two oblique muscles, and the semispinalis 
capitis. In addition to the muscular twigs it gives a com- 
municatings and sometimes a cutaneous filament 

The communicating branch generally proceeds from the 
nerve to the obliquus capitis inferior, and joins the greater 
occipital nerve. The cutaneous branchs when present, accom- 
panies the occipital artery to the integument over the occiput. 

Arteria Vertebralis. — Only the third portion of the 
vertebral artery lies in the sub-occipital triangle. It emerges 
from the foramen in the transverse process of the atlas, and 
runs backwards and medially in the groove upon the posterior 
arch of that bone. As it passes medially it lies immediately 
posterior to the lateral mass of the atlas and above the sub- 
occipital nerve. It leaves the space by passing anterior to 
the thickened lateral extension of the posterior atlanto- 
occipital membrane, which runs from the posterior arch of 
the atlas to the posterior lip of its articular process and is 
called the oblique ligament of the atlas ; then the artery 
pierces the dura mater and enters the spinal canal (Fig. 37). 

Small branches proceed from the vertebral artery, as it lies 
in the sub-occipital space, to supply the parts in its immediate 
neighbourhood, and to anastomose with the descending 
branch of the occipital artery and the arteria profunda 
cervicis. 

Dissection to open the Vertebrai CanaL — ^The first step 
consists in thoroughly cleaning the laminae and spinous pro- 
cesses upon both sides. The multifidus must be completely 
removed from the dorsum of the sacrum. At the same time 
the posterior rami of the nerves must be retained, so that their 
continuity with the various spinal nerve-trunks may be after- 
wards established. The dissector should then remove the 
posterior wall of the vertebral canal in one piece by sawing 
through the laminae on each side, and dividing the ligamenta 
fiava, from the third cervical vertebra down to the lower opening 
of the sacral canal. i* 

In making this dissection the student must attend to. the 
following points : — (i) the cut should be directed through the 
laminae close to the medial sides of the articular processes ; 
(2) the saw must be used in an oblique plane, so that the cut 
through the laminae slants slightly medialwards ; (3) as the 
cervical laminae are cut through, the head and neck should hang 
over the end of the table, and be flexed as much as possible, whilst 
the saw is worked from below upwards ; (4) in the case of the 
lumbar region, where, indeed, most difficulty will be met, a high 
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block must be placed under the abdomen of the subject, whilst 
the blocks supporting the chest and D ^|vis_ are removed. It will 
probably be necessary at this point to have recourse to the hammer 
and chisel. 

The laminae and spinous processes which are thus removed 
are connected with each other by the ligamenta fiava and the 
supraspinous and interspinous ligaments. They should be laid 
aside for the present. A description of the ligaments will be 
found on p. 269. Whilst the specimen is fresh, however, the 
dissector should test the high elasticity of the ligamenta fiava by 
stretching them. 

Between the dura mater and the walls of the canal, the 
dissector will notice a quantity of loose areolar tissue and soft fat. 
The latter is especially plentiful in the sacral region, where it 
somewhat resembles the marrow in the medullary cavity of a 
long bone. Great numberS' of Targe veins and minute arteries 
ramify in this areolo-fatty material. 

Arterise Spinales.— In a well injected subject a minute spinal artery 
will be seen entering the vertebral canal through each intervertebral 
foramen. These arteries are derived from different sources in the different 
regions of the vertebral column. In the cervical r egion they come from 
the vertebral artery ; in the thoracic region, from tne^sterior branches 
of the intercostal arteries ; in the lumbar region, from the dorsal branches 
of the lumbar arteries. They supply the spinal medulla and its meninges, 
the bones, the periosteum, and the ligaments ; and their arrangement is 
very much the same in each of the three regions. 

Each spinal artery may be looked upon as giving off three main twigs ; 
one of them, termed the pre-lamittar Inanch^ is a very small twig which 
rami ties upon the deep surface of the vertebral arches and ligamenta 
(lava. Another, the neural branchy can be followed to the dura mater, 
which it pierces immediately above the point of exit of the corresponding 
spinal nerve. It divides into two twigs, one of which passes along the 
ixisterior and the other along the anterior root of the nerve to join the 
plexus in the spinal pia mater. The third, the post-central branchy is 
carried medially, anterior to the dura mater, towards the posterior surface 
of the vertebral liodies ; it divides into an ascending and a descending twig 
which anastomose with the corresponding twigs above and below, and in 
that manner a continuous series' of ‘tninute arterial arcades is formed, 
from which branches pass medially to form a scries of cross anastomoses 
with the corrcspoatling vessels of the opposite side. 

In the cervical region small branches from the ascending cervical artery 
also find their way into the vertebral canal ; whilst in the sacral portion 
of the canal the dissector will find branches from the lateral sacral arteries. 

Internal Vertebral Venous Plexus. — The internal vertebral venous 
plexus extends along the whole length of the vertebral canal, and consists 
essentially of four subsidiary longitudinal plexuses, two anterior and two 
posterior, which anastomose freely with each othw. 

The posterior plexuses are united by many cross branches, which run 
along the deep aspect of the vertebral arches and ligamenta flava. 
Above, they communicate with the occipital sinus, whilst, all the way 
down, they are connected with the posterior vertebral zenous plexus by 
wide channels which pierce the ligamenta flava. Laterally, they send 
branches through the intervertebral foramina to join the posterior branches 
of the intercostal and lumbar veins. 

The anterior plexuses cannot be dissected whilst the medulla spinalis 
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above and below than in the thoracic region — connect the tube 
of dura mater to the posterior longitudinal ligament of the 
vertebral column. No connection of any kind exists between 
the dura mater and the vertebral arches or ligamenta flava. 

Dissection , — ^The tube of dura mater may now be opened with 
the scissors. The incision should be carried through the mem- 
brane in the median plane. Care, however, must be taken not 
to injure the delicate arachnoid, which is subjacent. 

Oavum Subdurale. — The subdural cavity is the capil- 
lary interval between the dura mater and the arachnoid 
(Fig. 20). The deep surface of the dura, which is turned 
towards the space, is smooth, moist and polished. The 
dissector will notice, upon each side, the series of apertures ^ 
of exit for t he roots of the spinal nerves. They are Tange? 
in pairs opp( 5 Sile eaclT intervertebral foramen. The subdural 
space is prolonged laterally, for a short distance, upon each 
of the nerve-roots, and has a free communication with the 
lymph paths present in the nerves. 

Viewed from the inside of the tube of dura mater, each of the two 
nerve-roots belonging to a spinal nerve is seen to carry with it a special 
and distinct sheath. When examined, however, on the outside of the tube 
of dura mater, they appear to be enveloped in one sheath, because the two 
sheaths are closely held together, -on the outside, by intervening connective 
tissue -which can be removed with a little careful dissection. When that is 
done, the two tubular sheaths will be seen to remain distinct as far as the 
ganglion on the posterior root of the nerve. At that point they blend 
with each other. 

Arachnoidea Spinalis (Fig. 20). — The arachnoid, like the * 
dura mater, forms a loose, wide investment for the spinal 
medulla. Unlike the dura, however, it is remarkable for its 
great delicacy and transparency. The sac is most capacious, 
and can be demonstrated most easily towards its lower part, 
where it envelops the extremity of the spinal medulla and 
tb«W)llection of long nerve-roots which constitute the cauda 
equina. Make an incision into it, and insert the handle of 
the scalpel, or, better still, inflate the sac with air by means 
of a blowpipe. Above, the spinal arachnoid becomes . con- 
tinuous, through the foramen magnum, with the arachnoid 
membrane of the brain. On each side, it is prolonged upon 
the various nerve-roots, contributing a tubular sheath to each. 
It ends, below, at the level of the second sacral vertebra, by 
fusing with the filum terminale. 

Oavum Suhaiachnoideale (Fig. 20). — The sub-arachnoid 
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and finally ends, at the level of the second sacral vertebra, 
by blending with the Jilum terminale^ a fibrous thread which 
is prolonged downwards through the sacral canal from the 
extremity of the medulla spinalis (O.T. spinal cord). 

The cylindrical tube of spinal dura mater does not 
lie free within the vertebral canal, but its attachments 
do not in any way interfere with the free movement of 
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Fig. 21. — Membranes of the Medulla Spinalis (O.T. Spinal Cord), and the 
mode of origin of the Spinal Nerves. 

the vertebral column. Above^ the dura mater is firmly 
attached around the margin of the foramen magnum, and 
to the bodies of the second and third cervical vertebrae; 
below^ the filum terminale, on which the dura mater termin- 
ates, can be traced as far as the dorsum of the coccyx, where 
it is lost by blending with the periosteum. On each side, the 
spinal nerve-roots, as they pierce the dura mater, carry with 
tfem, into the intervertebral foramina, tubular sheaths of the 
membrane, which are attached to the margins of the foramina ; 
whilst, anteriorly, loose fibrous prolongations — more numerous 
VOL. Ill — 6 
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above and below than in the thoracic region — connect the tube 
of dura mater to the posterior longitudinal ligament of the 
vertebral column. No connection of any kind exists between 
the dura mater and the vertebral arches or ligamenta flava. 

Dissection , — ^The tube of dura mater may now be opened with 
the scissors. The incision should be carried through the mem- 
brane in the median plane. Care, however, must be taken not 
to injure the delicate arachnoid, which is subjacent. 

Oavum Subdurale. — The subdural cavity is the capil- 
lary interval between the dura mater and the arachnoid 
(Fig. 20). The deep surface of the dura, which is turned 
towards the space, is smooth, moist and polished. The 
dissector will notice, upon each side, the series of apertures 
of exit for t he roots of the spinal nerves. They are Tanged 
in pairs opp( 5 Sile eaclT intervertebral foramen. The subdural 
space is prolonged laterally, for a short distance, upon each 
of the nerve-roots, and has a free communication with the 
lymph paths present in the nerves. 

Viewed from the inside of the tube of dura mater, each of the two 
nerve-roots belonging to a spinal nerve is seen to carry with it a special 
and distinct sheath. When examined, however, on the outside of the tube 
of dura mater, they appear to be enveloped in one sheath, because the two 
sheaths are closely held together, -on the outside, by intervening connective 
tissue -which can be removed with a little careful dissection. When that is 
done, the two tubular sheaths will be seen to remain distinct as far as the 
ganglion on the posterior root of the nerve. At that point they blend 
with each other. 

Arachnoidea Spinalis (Fig. 20). — The arachnoid, like the 
dura mater, forms a loose, wide investment for the spinal 
medulla. Unlike the dura, however, it is remarkable for its 
great delicacy and transparency. The sac is most capacious, 
and can be demonstrated most easily towards its lower part, 
where it envelops the extremity of the spinal medulla and 
tbewcollection of long nerve-roots which constitute the cauda 
equina. Make an incision into it, and insert the handle of 
the scalpel, or, better still, inflate the sac with air by means 
of a blowpipe. Above, the spinal arachnoid becomes . con- 
tinuous, through the foramen magnum, with the arachnoid 
membrane of the brain. On each side, it is prolonged upon 
the various nerve-roots, contributing a tubular sheath to each. 
It ends, below, at the level of the second sacral vertebra, by 
fusing with the filum terminale. 

Oftvnm Stthaxachnoideale (Fig. 20). — The sub-arachnoid 
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cavity is the wide space between the arachnoid and pia mater. 
It is occupied by a variable amount of cerebro-spinal fluid, and 
is directly continuous with the cranial sub-arachnoid space 
through the foramen magnum. Three incomplete septa 
partially subdivide the spinal sub-arachnoid space into com- 
partments. One of the septa is a median partition, called 
the septum subarachnoideale^ which connects the arachnoid with 
the pia mater covering the posterior aspect of the spinal 
medulla. In the upper part of the cervical region the sub- 
arachnoid septum is represented merely by a number of 
strands passing between the two membranes ; in the lower part 
of the cervical region and in the thoracic region it is almost 
complete. The other two septa are the ligamenta denticu- 
lata. They spread laterally, one from each side of the medulla 
spinalis, and will be studied with the pia mater. 

Dissection , — Take away the arachnoid from a portion of the 
spina medulla, and proceed to the study of the pia mater. 

Pia Mater Spinalis. — The pia mater of the spinal medulla 
is a firm vascular membrane, which adheres closely to the 
surface of the medulla spinalis (O.T. spinal cord). It is 
thicker and denser than the pia mater of the brain, largely 
owing to the addition of an outer layer of fibres, which run 
chiefly in a longitudinal direction. It is folded into the 
antero - median fissure of the medulla spinalis ; and the 
posterior median septum of the medulla spinalis is firmly 
attached to its deep surface. Anteriorly, in the median 
plane, it is thickened to form a longitudinal glistening band, 
which receives the name of the iinea splendens. Of course, 
that can be seen only after the medulla spinalis has been 
removed from the vertebral canal. The blood vessels of the 
medulla spinalis lie between the two layers of the pia mater 
before they enter the substance of the spinal medulla ; and 
the various spinal nerves receive from it closely fitting sheaths 
which blend with their connective-tissue coverings. 

Ligamentmn Denticulatum (Figs. 20 and 22). — There are 
two dentate ligaments, one on each side. Each stretches 
laterally from the corresponding side of the medulla spinalis 
and connects it with the dura mater. Its medial attachment 
extends in a continuous line, between the anterior and 
posterior nerve-roots, from the level of foramen magnum, 
above, to the level of the body of the first lumbar vertebra, 
III— 6 a 
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below. Its lateral margin is widely serrated or denticulated. 
From twenty to twenty-two denticulations may be recognised ; 
the highest is attached to the margin of the foramen 
magnum. They occur in the intervals between the spinal 
nerves, and, pushing the arachnoid before them, they are 
attached by their pointed extremities to the inner surface of 
the dura mater. 

The ligamenta denticulata maintain the medulla spinalis 
(O.T. spinal cord) in the middle of the tube of dura mater, and 
partially subdivide the sub- arachnoid space into an anterior 
mmm i and a posterior com- 
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Fig. 22.-Lateral view of the Medulla Spinalis, Medxilla Spinalis 
Dura Mater, and Ligamentum Denticulatum. 

(Hirschfeld and Leveill 6 .) (O.T. SpiUal Cold). 

— Th e spinal 

medulla itself may now be studied in situ. It is almost cylin- 
drical in form but is slightly flattened anteriorly and pos- 
teriorly. It extends from the foramen magnum, where it is 
continuous with the medulla oblongata of the brain, to the 
lower border of the body of the first or the upper border of 
the body of the second lumbar vertebra. Its lower end 
rapidly tapers to a point, and is termed the conus medullaris. 


Fig. 22, — Lateral view of the Medulla Spinalis, 
Dura Mater, and Ligamentum Denticulatum. 
(Hirschfeld and Leveill 6 .) 


From the extremity of the conus a slender filament, termed 
the filum terminate^ is prolonged downwards to the dorsal 
surface of the coccyx. 

In the female the average length of the medulla spinalis is 
43 cm. ; in the male it is 45 cm. (18 inches). 

Throughout the greater part of the thoracic region, 
the medulla spinalis presents a uniform girth, but in the 
cervical and lower thoracic regions it shows marked swellings, 
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termed respectively the intumescentia cervicalis and iniumescentia 
lumdalis. The cervical enlargement^ which is connected with 
the nerves of the superior extremities, is the more evident of 
the two. It begins at the upper end of the medulla spinalis 
(O.T. spinal cord), attains its greatest breadth (13 or 
14 mm.) opposite 
the fifth or sixth 
cervical vertebra, 
and subsides op- l.v.i. 
posite the second 
thoracic vertebra. 

The lumbar en- 
largement is con- 
nected with the 
nerves of the in- 
ferior extremities. 

It begins at the 
level of the tenth 
thoracic vertebra, 
attains its maxi- 
mum transverse 
diameter ( 1 1 to 
13 mm.) opposite 3 y.i 
the last thoracic 
vertebra, then it 
rapidly tapers 
into the conus 
medullaris. 

Filum Termin- 
als. — The deli- 
cate thread - like 
terminal filament 
lies amidst the 

numerous Iona 23.— Sagittal section through the lower part 

numerous long Vertebral Canal. 

nerve-roots which 

occupy the lower part of the vertebral canal, but it can 
readily be distinguished from them (i) by its silvery glisten- 
ing appearance, and (a) by its continuity with the extremity 
of the conus medullaris (Fig. 23). 

It is composed chiefly of pia mater, although the central 
canal of the medulla spinalis is prolonged down in its interior 
for nearly half its length, and nervous eluents can be traced 
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in its substance for a like distance. The lima spkndens and 
the lower ends of the ligamenta denticulata may also be 
considered to be continued into it. At the level of the 
second or third sacral vertebra it pierces the tapered end of 
the tube of dura mater, and receives an investment from 
it ; finally it reaches the lower end of the sacral canal, where 
it terminates by blending with the periosteum on the dorsal 
surface of the coccyx or the last piece of the sacrum. 

In length it measures about 15 cm. (6 inches). The part 
within the tube of dura is termed the filum terminale internum^ 
the portion outside is the filum terminale externum, 

Nervi Spinales. — Thirty-one spinal nerves take origin from 
each side of the medulla spinalis (O.T. spinal cord). They 
are classified into five groups, according to the vertebrae with 
which they are associated. The thoracic, lumbar, and sacral 
nerves correspond in number with the vertebrae in each of 
those regions — thus, there are twelve thoracic, five lumbar, 
and five sacral nerves, each of which issues from the vertebral 
canal below the vertebra with which it numerically corresponds. 
In the cervical region, however, there are eight nerves. The 
first of them comes out between the occiput and the atlas, 
and is therefore distinguished by the special name of the sub- 
occipital mtve. There is only one coccygeal nerve on each 
side. ' 

Spinal Nerve-Boots (Figs. 21 and 24). — Each spinal nerve 
springs from the side of the spinal medulla by two roots — an 
anterior dinA a posterior. Except in the case of the sub-occipital 
nerve (where the posterior root is sometimes absent), the 
posterior nerve-root is the larger of the two. In addition, 
the posterior root is distinguished by possessing an oval 
ganglion, termed the spinal ganglion. There is, also, a 
wide physiological difference between the two roots — the 
posterior root is composed of afferent fibres ; the anterior root 
consists of efferent fibres. Immediately beyond the ganglion 
the two roots unite to form the spinal nerve-trunk^ which 
contains a mixture of both efferent and afferent nerve-fibres. 

The mode of attachment of the two nerve-roots to the side of 
the medulla spinalis is somewhat different in the two cases. 
In each instance they are attached by several separate fila 
radicularia^ which spread out from each other as they approach 
their attachments. In the case of the posterior root the 
fila enter the spinal medulla consecutively, along a continuous 
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straight line and at the bottom of a slight furrow. The fila 
of the anterior root, on the other hand, are not so regularly 
placed. They emerge from the medulla spinalis over an area 
of some breadth. The portion of the medulla spinalis which 
stands in connection with a pair of nerves receives the 
name of a “neural segment.” 

It will be noted that the size of the nerve-roots differs greatly. 
The lower lumbar and upper sacral nerve-roots are much 
the largest, whilst the lower sacral and the coccygeal roots 
are the smallest. In the cervical region the roots increase in 
size from above downwards, but more rapidly in the lower 
members of the group ; in the thoracic region the roots of the 



Fig. 24. — A segment of the Medulla Spinalis ; anterior aspect. 
(Schwalbe, after Allen Thomson.) 


1. Anterior median fissure. 

2. Posterior median sulcus. 

3 and 5. Fila of anterior nerve-root. 
4. Posterior lateral groove. 


6. Posterior nerve-root. 
6'. Spinal ganglion. 

7. Anterior ramus. 

7'. Posterior ramus. 


first nerve are large, but those which succeed it are small and 
of uniform size. 

In relative lengthy and in the direction which they follow in 
the vertebral canal, the nerve-roots also show great differences. 
The differences are due to the medulla spinalis being so much 
shorter than the canal in which it lies. In the upper part of 
the cervical region the nerve-roots are short, and proceed 
laterally and almost horizontally. Below the upper cervical 
region the nerve-roots become more oblique, and the lower 
the origin of the nerve the longer is its course in the canal. 
The arrangement of the lower thoracic, the lumbar, sacral, 
and coccygeal nerve-roots is particularly characteristic. They 
are exceedingly long, and descend vertically from the lower 
portion of the medulla spinalis, forming the bundle which 
is called the cauda equina. 
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The origins of the eight cervical nerves lie between the 
level of the atlas and the level of the spine of the sixth 
cervical vertebra ; the origins of the first six thoracic nerves 
extend from the sixth cervical to the third thoracic spine ; 
the. origins of the lower six thoracic nerves lie between the 
third and the ninth thoracic spines ; and the origins of the 
lumbar and sacral nerves are between the ninth thoracic and 
the first lumbar spine. 

Mode of Exit of Spinal Nerves from Vertebral Canal. — 
The lower six cervical nerves, the thoracic nerves, and the 
lumbar nerves make their exit through the intervertebral 
foramina; whilst each of the two rami of the upper four 
sacral nerves finds its way out by a sacral foramen. The 
upper two cervical nerves, the fifth sacral nerve, and the 
coccygeal nerve, however, follow a different course. The 
sub-occipital emerges by passing over the posterior arch of 
the atlas, and the second cervical nerve by passing over the 
vertebral arch of the epistropheus (O.T. axis). The fifth 
sacral and the coccygeal nerve leave the sacral canal through 
its lower aperture (Fig. 25). 

Dissection, — ^The nerve-roots of one or two spinal nerves in 
each region should be followed into the corresponding inter- 
vertebrsd foramina. That can be easily done by snipping away 
the articular processes with the bone-forceps. The position of 
the ganglion on the posterior root, the connections of the sheath 
of dura mater, the union of the two roots to form the spinal nerve- 
trunk, and the division of the trunk into the anterior and posterior 
rami can then be studied. An attempt should also be made, at 
the same time, to discover the minute ramm meningeus. It 
is a fine twig which is formed by the union of a small filament 
from the spinal nerve-trunk with a minute branch from the 
sympathetic trunk. It takes a recurrent course through the 
intervertebral foramen to end in the bones and periosteum and 
meninges of the vertebral canal. 

Gkmglia Spinalia. — The spinal ganglia are oval swellings 
developed upon the posterior nerve-roots, just before they 
unite with the anterior roots to form the spinal nerve- trunks. 
They are found upon the posterior roots of all the nerves, 
except, occasionally, those of the sub-occipital and the coccy- 
geal nerves. 

The ganglia are formed upon the posterior nerve -roots 
as they lie in the intervertebral foramina, except in the 
cases of the first two cervical and the sacral and coccygeal 
nerves. The ganglia of the first two cervical nerves lie upon 
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the posterior arch of the first and the vertebral arch of the 
second cervical vertebrae, respectively ; the ganglia of the 
sacral nerves are placed within the sacral canal, but out- 
side the tube of dura mater. The ganglion on the posterior 
root of the coccygeal nerve is inside the tube of dura mater. 



Fig. 25. — 'riu* Saci.il N(i\t loots (lower part of C.uid.i Kquina) and the 
Membraneb in lelition U) them. (After Testut.) d hc pobterior wall of 
Sacral Canal has been removed. 

Spinal Nerve-Trunks. — The trunks of the spinal nerves 
are formed by the union of the anterior and posterior nerve- 
roots immediately beyond the spinal ganglia. The union 
takes place in the case of the coccygeal and sacral nerves 
in the sacral canal; in the lumbar, thoracic, and lower six 
cervical nerves, in the intervertebral foramina ; and in the 
case of the first two cervical nerves, on the arches of the 
atlas and epistropheus respectively. 
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The nerve -trunk is exceedingly short in most cases; 
indeed, it divides almost immediately into its anterior and 
posterior rami. In the cases of the sacral and coccygeal nerves, 
the subdivision takes place in the sacral canal, and the 
spinal nerve-trunks of those nerves are distinctly longer than 
the trunks of the nerves which occupy a higher level. 

The distribution of the posterior rami has already been 
examined (p. 69 ). 

Dissection , — ^At this stage the dissector may adopt one of two 
methods in the further treatment of the medulla spinalis and 
the nerves which spring from it. If the medulla spinalis is fresh 
and in such a condition that it may be successfully hardened, it 
is best to transfer it at once to the preservative fluid. If, on the 
other hand, it is soft and not fit for proper preservation, it should 
be removed with all its membranes and nerve-roots, and placed 
in a cork-lined tray filled with water. There is no niethod by 
which the arachnoid, the pia mater, the ligamenta dehticulata, 
and the nerve-roots can be so well studied as this. 

To remove the medulla spinalis, the dissector should divide 
the spinal nerves as they lie in the intervertebral foramina, and 
in such a manner that as long a piece as possible of each nerve 
remains attached to the dura mater and the spinal medulla. 
Wherever it is possible the ganglia should be taken with the 
nerves. The same rule applies to the sacral nerves also. The 
medulla spinalis and its membranes should then be cut across 
at the highest limit of the vertebral dissection. Pull upon the 
dura mater in order to lift the whole specimen from the vertebral 
canal, and then transfer it to the water-bath. Slit up the dura 
mater along the median plane anteriorly, and turn aside the edges 
of the incision. By fixing the dura mater with pins to the cork 
at the bottom of the tray, the dissector can conduct the further 
dissection with great advantage, and can display in turn the 
arachnoid, and the pia mater with the ligamenta denticulata. 

Arteries of the Medulla Spinalis (0.1\ Spinal Cord). — It 
is only when the arterial injection is particularly good that 
the spinal arteries can be made out satisfactorily. 

Numerous small arteries are supplied to the medulla 
spinalis. They are the anterior and posterior spinal arteries^ 
which spring from the vertebral artery in the cranium, and a 
series of lateral spinal arteries^ which reach the side of the 
medulla spinalis and are derived from different sources in each 
region. In the neck they come from the vertebral, ascending 
cervical, and deep cervical arteries ; and in the thoracic and 
lumbar regions^ from the posterior branches of the intercostal 
and lumbar arteries. By the anastomoses of the various 
arterial twigs, five longitudinal trunks are formed upon the 
surface of the medulla spinalis. One lies in the median 
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plane anteriorly, and may be termed the antero-median artery. 
The other four are placed in relation to the sulci along 
which the posterior nerve-roots enter the medulla spinalis. 
One runs downwards anterior to the line of entrance of those 
roots, and the other posterior to it, on each side of the 
medulla spinalis. The posterior vessels may, therefore, be 
termed the postero-lateral longitudinal vessels. 

The antero-median vessel is formed above by the union of the two 
anterior spinal branches of the vertebral arteries. One of them is larger 
than the other, and takes a much greater share in the formation of the 
median trunk. Below the level of the fifth pair of cervical nerves the 
continuity of the median vessel depends upon the reinforcements which 
it obtains from the lateral spinal vessels. The number of lateral spinal 
arteries which join the median vessel is very variable. The majority 
of them end on the nerve - roots ; only five to ten reach the median 
vessel. The antero-median artery runs downwards, under cover of the 
linea splendens of the pia mater. Its calibre is uniform throughout, 
and where the medulla spinalis ends it proceeds onwards for some distance 
upon the filum terminale. 

The postero-lateral arteries on each side of the medulla spinalis are formed 
in the upper part of the cervical region by the bifurcation of the corre- 
sponding posterior spinal branch of the vertebral artery. Lower down 
their continuity is maintained by twigs which readh them, on the posterior 
roots of the spinal nerves^ from the lateral spinal arteries. It may be 
regarded as a rule, that where a lateral spinal artery gives a branch to 
one of the postero-lateral arterial trunks, it does not furnish another 
to the antero-median arterial trunk. Nevertheless, the different lateral 
spinal arteries are in connection, directly or indirectly, with the longitudinal 
trunks on the anterior and posterior aspects of the medulla spinalis. The 
postero-lateral vessels end at the lower extremity of the medulla spinalis. 

From the five main arterial channels which thus extend along the spinal 
medulla spring numerous anastomosing twigs which ramify in the pia 
mater. 

Veins of the Medulla Spinalis. — The veins of the spinal 
medulla are small and numerous, and their disposition cannot 
be said to correspond with that of the arteries. They are 
very tortuous, and form a plexus with elongated meshes. 
Six more or less perfect longitudinal venous trunks may be 
noticed on the surface of the medulla spinalis in connection 
with the venous plexus; two of them are median, and are 
placed respectively on the anterior and posterior aspects. 
The anterior trunk runs upwards under cover of the antero- 
median spinal artery. The other four are lateral, and are 
situated two on each side, in relation, respectively, to the 
anterior and posterior nerve-roots. 

Upon each side, the veins of the medulla spinalis effect 
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communications with the veins in the vertebral canal by means 
of small twigs which run laterally on the nerve-roots. 


Ifow to distinguish the, anterior from the posterior surface of 
the medulla spinalis. 


Anterior Surface. 

1. Linea splendens. 

2. Single anterior spinal artery, in 

median plane. 

3. Anterior nerve - roots, smaller 

than posterior, and springing 
by fila which emerge from 
the medulla spinalis, not in a 
continuous straight line, but 
irregularly over an area of some 
width. 


Posterior Surface. 

1. The postero - lateral arteries, in 

relation to the posterior nerve- 
roots. 

2. Fila of origin of posterior 

nerve-roots entering the medulla 
spinalis along a straight and 
continuous line, and at the 
bottom of a distinct sulcus. 

3. Posterior nerve-roots, larger than 

the anterior, and provided with 
ganglia. 


Preservation of the Medulla Spinalis . — If the medulla spinalis is in a 
fit state for preservation, it should be immersed for a few weeks in 
methylated spirit, to which a small amount (4 per cent. ) of formalin has been 
added. When sufficiently firm, the dissector should endeavour to learn 
something of its internal structure by making transverse sections across 
it at different levels, and inspecting the cut surface closely with the naked 
eye, or with the aid of a magnifying glass. 


Internal Structure of the Medulla Spinalis. — The medulla 
spinalis is composed of an inside core of grey matter which is 
surrounded on all sides by an external coating of white matter, 
and a good deal can beTearned by a naked-eye inspection of 
cross sections through it made in different regions and at 
different levels. 

In such sections the antero-median fissure and the postero- 
median septum and sulcus,^ which partially divide it along the 
whole of its length into right and left halves, become obvious. 

The antero-median fissure is much shorter than the postero- 
median septum. It dips dorsally to a commissure of white 
matter, the anterior white commissure,, which connects the white 
matter of the two halves of the medulla spinalis ; and it con- 
tains a fold of pia mater and branches of the anterior spinal 
vessels. The postero-median sulcus is a shallow furrow which 
.runs along the posterior surface of the medulla spinalis in 
the median plane, and the postero-median septum extends 
from the bottom of the sulcus to a transverse grey com- 
missure called the posterior commissure^ which connects the 
two halves of grey matter. 
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The two halves of the medulla spinalis, thus marked off 
from each other, are to all intents and purposes symmetrical, 
and they are joined by a more or less broad band or com- 
missure which intervenes between the anterior fissure and the 
posterior septum. 

An inspection of the surface of each half of the medulla 
spinalis brings into view a groove or furrow at some 
little distance from the postero-median sulcus; it is called 
the postero 4 ateral sulcus. Along the bottom of that groove 
the fila of the posterior nerve-roots enter the medulla spinalis 
(O.T. spinal cord) in accurate linear order. There is no 



Fasciculus gracilis 

Posterior funiculus , I /Fasciculus cuneatus 


Formatio reticularis-^ 
Lateral funiculus^ 

Central canal - 
Root of accessory^ 
nerve‘s 
Anterior column of_ 
grey matter 


Root of accessory 
nerve 


,Fila of anterior 
nerve-root 


Posterior column of 
grey matter 


Entering fila of 
posterior nerve-root 


t\n\zjioT lunicuius 

Fig. 26. — Transverse section through the upper part of the 
Cervical Region of the Medulla Spinalis. 

corresponding furrow on the anterior part of each half of 
the medulla spinalis in connection with the emergence of 
the fila of the anterior nerve -roots ; and it should be noted 
that the anterior root fila emerge over a relatively broad 
area, which corresponds in its width to the thickness of the 
subjacent anterior column of grey matter (Fig. 26). 

Grey Matter of the Medulla Spinalis. — The grey matter in 
the interior of the medulla spinalis has the form of a fluted 
column. When seen in transverse section, it presents the 
shape of the letter H. In each half of the medulla spinalis 
there is a mass of grey matter, comma-shaped in section 
with the concavity directed laterally. The grey columns of 
opposite sides are connected across the median plane by a 
transverse band, which is called the commissure. The 
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postero-median septum passes from the surface of the medulla 
spinalis to the grey commissure. The bottom of the antero- 
median fissure is separated from the grey commissure by an 
intervening strip of white matter which is termed the anterior 
white commissure. In the grey commissure may be seen the 
central canal of the spinal medulla. It is just visible to the 
naked eye as a minute speck. The canal tunnels the entire 
length of the spinal medulla, and opens above (after having 
traversed the lower half of the medulla oblongata) into the 
fourth ventricle of the brain. The portion of the grey com- 
missure which lies posterior to the central canal is called the 
posterior commissure \ the portion anterior to it receives the 
name of anterior grey commissure. 

In each lateral mass of grey matter certain well-defined 
parts may be recognised. The projecting portions which 
extend posterior and anterior to the connecting transverse 
grey commissure are termed the posterior and the anterior grey 
columns. They can be distinguished from each other at a 
glance. 

The anterior grey column is short, thick, and its anterior 
margin is very blunt. Further, its anterior margin is separated 
from the surface by a moderately thick coating of white matter, 
through which the fila of the anterior nerve-roots pass on their 
way to the surface. The thickened anterior margin of the 
anterior column is termed its head^ and the constricted part 
close to the grey commissure is called the neck. The posterior 
grey column^ in most localities, is narrow. Further, it is drawn 
out to a fine edge, which almost reaches the bottom of the 
postero-lateral sulcus. This sharp edge receives the name of 
the apex of the posterior column \ the slightly swollen part 
which succeeds it is the head of the posterior column ; whilst 
the slightly constricted part adjoining the grey commissure 
goes under the name of the neck of the posterior column. 

Covering the edge of the posterior column there is a sub- 
stance which differs in its composition from the general mass 
of grey matter, and presents a translucent appearance. It 
is termed the substantia gelatinosa {Rolandt). 

The grey matter is not present in equal quantity through- 
out the entire length of the medulla spinalis. Therefore it is 
necessary that it should be considered in different regions; and 
it must be understood, when the terms cervical, lumbar, sacral, 
etc. are applied to different portions of the spinal medulla, 
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that__those terms apply to the regions to which the nerves of 
the same name are attached. 

Wherever there is an increase in the size of the nerves 
attached to a particular part of the medulla spinalis, there a 
corresponding increase of the grey matter may be noticed. It 
follows that the districts in which the grey matter bulks 
most largely are the lumbar and cervical enlargements. 
The great nerves which go to form the limb plexuses enter 
and pass out from those portions of the medulla spinalis. In 
the intervening thoracic region there is a reduction in the 
quantity of grey matter, in correspondence with the smaller 
size of the thoracic nerves. 

The shape of the columns of grey matter, in section, is not 
the same in all regions. In the thoracic region both columns 
are narrow, although the distinction between the anterior grey 
column and the more attenuated posterior grey column is still 
sufficiently manifest. In the cervical region the contrast 
between the grey columns is most marked ; the anterior grey 
column is very thick in comparison with the posterior grey 
column. In the lumbar region, on the other hand, the 
difference in the thickness of the two grey columns is not 
nearly so apparent, owing to a broadening out of the 
posterior grey column. A section taken from the centre of 
each region can very readily be recognised by the features 
mentioned (Fig. 27). 

In the thoracic region of the spinal medulla, more especi- 
ally in the upper part, there is another character which is 
very distinctive. A pointed and prominent triangular pro- 
jection juts out from the lateral aspect of the crescentic mass 
of grey matter, nearly opposite the grey commissure. It is 
called the lateral grey column (Fig. 27, B and C). It dis- 
appears in the cervical and lumbar enlargements generally, 
but again becomes evident both in the upper cervical and in 
the lower sacral regions. 

Below the thoracic region the postero- median septum 
diminishes and the antero-median fissure increases in depth, 
until, in the sacral region, they are almost equal in depth and 
the central canal occupies the centre of the medulla spinalis. 

White Matter of the Medulla Spinalis. — ^The white matter 
forms a thick coating on the outside of the fluted column of 
grey matter. It is marked off into three funiculi. The 
posterior funiculus is wedge-shaped in transverse section, 
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Postoro-niedian septiun 
Entering fila of 
posterior nerve-rout 

Thoracic nucleus 
(O.T. posterior 
vesicular column) 
]>atcral column 

Anteromedian 
fissure 



Fig. 27. — Transverse sections through the Medulla 
Spinalis in different regions. A. Cervical Region ; 
B. Mid -thoracic Region; C. Lower Thoracic 
Region ; D. Lumbar Region. 



and lies between 
the postero- 
median septum 
and the posterior 
grey column. 
The lateral funi- 
culus occupies the 
concavity of the 
grey crescent. 
Posteriorly, it is 
bounded by the 
posterior grey 
column and the 
postero-lateral sul- 
cus, whilst, an- 
teriorly, it extends 
as far as the most 
lateral fila of the 
anterior nerve- 
roots. The an- 
terior funiculus in- 
cludes the white 
matter between 
the antero-median 
fissure and the 
anterior column 
• of grey matter, 
and also the white 
matter which 
separates the thick 
margin of the 
anterior grey 
column from the 
surface of the 
spinal medulla 
and is traversed 
by the emerging 
fila of the an- 
terior nerve-roots 
(Figs. 26, 27). 

In the cervical 


region a faint longitudinal groove runs downwards on the 
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surface of the posterior funiculus of the medulla spinalis. 
It indicates the position of a septum which passes into the 
funiculus from the deep surface of the pia mater and divides 
it incompletely into two unequal strands. The groove is 
termed the intermediate posterior sulcus. The strand on its 
medial side is the fasciculus gracilis (Goirs), whilst the lateral 
and larger strand receives the name of the fasciculus cuneatus 
(Burdach^s). ^ * 

The white matter of the medulla spinalis increases steadily 
in quantity from below 

^iculus gracilis 
isciculus cuneatus 


Postero-median sept 
Postero-lateral sul 


Fasciculus cerebro-^ 
spinalis lateralis 


Fasciculus cc 

spinalis atucnur 



Substantia gelatinosa 
Rolandi 

Fasciculus spino- 
cerebeilaris posterioi 

« Fila of origin of 
the accessory nerve 


ero>medL 


Fig. 28 . —Transverse section through the upper cervical part of the Medulla 
Spinalis of a full-time Foetus, treated by the Pal-Weigert process. 


The fasciculi, gracilis and cuneatus, which form the posterior funiculus 
of the medulla spinalis, are composed of fibres which enter the spinal medulla 
as the fila of the posterior nerve-roots. In the lower portion of the medulla 
spinalis the two fasciculi are not marked off from each other. 

In the lateral and anterior funiculi of the adult spinal medulla it is not 
possible with the naked eye to distinguish the different strands of fibres of 
which they consist, but the student should remember that such strands or 
tracts are present. The three best-defined tracts in the antero-lateral part 
of the spinal medulla are, (i)the fasciculus spino-cerebellaris (O.T. direct 
cerebellar tract) ; {2) the fasciculus cerebro-spinalis lateralis (O.T. crossed 
pyramidal tract) ; (3) the fasciculus cerebro-spinalis anterior (O.T. direct 
pyramidal tract). 

The fasciculus spino-cerebellaris ^sctxids to the cerebellum in the postero- 
lateral part of the lateral funiculus. Traced in the opposite direction, it 
is found to disappear in the lower thoracic region of the medulla spinalis. 
The fasciculus cerebro-spinalis lateralis occupies a larger district of the 
medulla spinalis. It is placed in the lateral funiculus, anterior to the pos- 
terior column of grey matter and immediately medial to the fasciculus spino- 
cerebellaris. As the fasciculus spino-cerel^ellaris disappears in the lower 
part of the medulla spinalis the fasciculus cerebro-spinalis lateralis comes 
to the surface, and it can be traced as low as the fourth sacral nerve. The 
fasciculus cerebro-spinalis attlerior forms the narrow strip of the anterior 
VOL. Ill 7 
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funiculus which lies immediately adjacent to the antero-median fissure. 
It reaches down to about the middle of the thoracic region of the medulla 
spinalis and then disappears. 

After the body has been five days on its face it will be 
replaced upon its back, with the thorax and pelvis supported 
by blocks ; and the dissectors of the head and neck should at 
once proceed to clean the temporal fascia, and afterwards to 
remove the brain and study the interior of the cranium. 

Dissection . — ^Take away the anterior and superior auricular 
muscles and remove the thin layer of fascia subjacent to them 
which descends from the lower border of the galea aponeurotica 
to the zygomatic arch. When that has been done the strong 
temporal fascia will be exposed. Note that it is attached above 
to the temporal ridge and below to the upper border of the 
zygomatic arch. The details of its connections will be studied at 
a later period. 


REMOVAL OF THE BRAIN. 

After the superficial attachments of the temporal fascia 
have been noted the dissectors of the head and neck should 
proceed to remove the brain. 

Dissection . — ^The head being supported upon a block, extend 
the median incision, already made in the galea aponeurotica, to 
the nasion anteriorly and to the external occipit^ protuberance 
posteriorly, and cut through the loose areolar tissue and the 
pericranium in the same line down to the bone. With the 
handle of the scalpel, or with a chisel, detach the pericranium 
from the bone on each side and tum it downwards to the temporal 
lines, leaving the bone perfectly bare. Note that although the* 
pericranium is not firmly attached over the surface of the various 
bones of the vault, it is firmly attached along the lines of the 
cranial sutures by processes that dip in between the bones and 
separate their edges. Detach the ^alea aponeurotica and the 
temporal fascia from the temporal ridge, on each side, with the 
edge of the knife ; then, carrying the edge of the knife forwards 
and backwards between the temporal muscle and the bone, detach 
the upper part of the muscle from the skull. When that has 
been done, each half of the scalp can be turned down over the ear. 

The dissectors should next obtain a saw, a chisel, and a mallet, 
and proceed to remove the skull cap or calvaria. The line along 
which the saw is to be used may marked out on the skull by 
encircling it with a piece of string, and then marking the cranium 
with a pencil along the line of the string. Anteriorly, the cut 
should be made fully three-quarters of an inch above the margins 
of the orbits ; posteriorly, it should be carried round at the level of 
a point midway between the lambda ^ and the external occipitcd 

^ The term lambda signifies the apex of the occipital bone, or the point 
at which the sagittal and lambdoidal sutures meet. 
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protuberance. The saw should be used to divide the outer table 
of the skull only. When the diploe is reached, the sawdust will 
become red and moist, and the saw should then be abandoned. 
The hammer and chisel are now brought into requisition, and by 
short sharp strokes with these the inner table can readily be 
split along the line in which the outer table of the cranium is 
divided. When that has been done, insinuate the hook at the 
end of the cross-bar of the chisel into the fissure in front, and 
wrench off the skull-cap. 

Dura Mater Encephali. — The brain is clothed by three 
distinct membranes, which are termed the fneninges. From 
without inwards they are — (i) the dura mater; (2) the 
arachnoid ; and (3) the pia mater. 

Vein Sub-arachnoid space and trabeculae 

~ Dura mater 
'Subdural space 
"Arachnoid 
Pia mater 


lM(; 29 — Diagiammatic section through the Meninges of 
the I^rain. (Schwalbe. ) 

CO. (bey matter of ceiebial 

When the skull-cap is detached, the outer surface of the 
dura mater, as it covers the upper surface of the cerebral 
hemispheres, is exposed It is rough, and dotted over with 
bleeding points. If a portion is placed in water, its roughness 
becomes still more manifest, and is seen to be due to a multi- 
tude of fine fibrous and vascular processes by which it was 
connected with the deep surface of the bones. The processes 
were necessarily torn asunder in the removal of the skull- 
cap. The bleeding points are most numerous along the 
median line, or, in other words, along the line of the superior 
sagittal sinus (O.T. longitudinal) ; and if the handle of the 
knife is run from before backwards, so as to make pressure 
along that line, a considerable quantity of blood will ooze out, 
III — 7 a 
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showing that a number of small veins from the cranial bones 
have been ruptured. The degree of adhesion between the 
dura mater and the inner surface of the cranial bones varies 
in different subjects and in different localities. In all cases 
it is strongly adherent along the lines of the sutures, like 
the pericranium externally ; and, further, it is much more firmly 
attached to the base than to the vault of the cranium. In the 
child — indeed, as long as the bones of the cranium are grow- 
ing — it is more adherent than in the adult ; and it is more 
firmly bound to the bone again in old age. 

The dissectors should now clean the outer surface of the 
dura mater with a sponge. They will then recognise the middle 


Arachnoideal granulation Opening of cerebral vein 



Fig. 30. — Median section through the Frontal Bone and corresponding part of 
the Superior Sagittal Blood Sinus. The arachnoideal granulations are 
seen protruding into the sinus. (Enlarged.) 


meningeal artery upon each side, ascending in the substance 
of the outer part of the membrane, and sending off its 
branches in a widely arborescent manner. It stands out in 
bold relief from the membrane. If the skull-cap is examined. 
Its inner surface will be observed to be deeply grooved by 
the artery and its branches, and by the veins which accom- 
pany and lie external to them (Wood Jones). The meningeal 
arteries are not intended for the supply of the membrane 
alone, as the name might lead one to imagine. They are 
alsa the nutrient vessels of the inner table and diploe of the 
cranial bones (Fig. 32). 

Ghranulationes Araclmoideales (O.T. Pacchionian Bodies). 
— The arachnoideal granulations are almost invariably present, 
and, as a rule, are best marked in old subjects. They are 
small granular bodies, ranged in clusters on each side of 
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the superior sagittal sinus, into which many of them protrude 
(Fig. 31). As a general rule, they are most evident towards 
the posterior part of the parietal region. At first sight they 
appear to be protrusions from the dura mater, but that is not 
the case. They spring from the arachnoid and the subarach- 
noid tissue, and are normal erlargements of processes of 
the arachnoid (Figs. 30, 31). 

Two Layers of the Dura Mater. — Having noted the 
preliminary details from an examination of the outer surface 
of the dura mater, the student is in a position to understand 
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Fig. 31. — Diagram of a frontal section through the middle portion of the 
cranial vault and subjacent brain to show the membranes of the brain 
and the arachnoideal granulations. 


that the membrane does not belong entirely to the brain. 
It performs a double function : (i) it acts as an internal 
periosteum to the bones forming the cranial cavity ; and (2) 
it gives support to the different parts of the brain. Conse- 
quently, it consists of two strata, which, in most localities, are 
firmly adherent, but they can usually be easily demonstrated in 
the dissecting-room. The two strata may very appropriately 
be termed the endocranial and the supporting layers. Along 
certain lines the two layers separate from each other. In 
some places they separate to form blood channels, termed sinuses 
of the dura mater^ for the passage of venous blood ; in other 
places they separate not only to form blood channels but also 
III— 7 h 
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that the inner supporting layer may form strong partitions, 
which pass in between certain parts of the brain ; and by 
those partitions the cranial cavity is divided into compart- 
ments communicating freely with one another, and each hold- 
ing a definite subdivision of the brain (Figs. 33, 34). 
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sinus, and four triangular flaps. The flaps must be turned down- 
wards over the cut margin of the skull, as on the left side in Fig. 
32. In that position they cover the sharp « edge of the bone 
and prevent laceration of the brain during its removal. 

Cavum Subdurale. — The term subdural space is applied 
to the interval between the dura mater and the arachnoid — 
Figs. 29 and 31. It contains a very small quantity of serous 
fluid, which moistens the opposed surfaces of \he membranes. 
A striking contrast between the two surfaces of the dura 
mater will be noted. The external surface is rough and 
flocculent ; the internal surface is smooth and glistening. 

Ven» Cerebri. — After the dura mater is reflected, the 
cerebral veins which return the blood from the surface of 
the cerebral hemispheres can be seen shining through the 
arachnoid. They are lodged, for the most part, in the sulci 
between the gyri of the brain, and those at present visible 
run upwards to the median plane. When they reach the 
superior sagittal sinus they turn forwards, and lie against the 
wall of the sinus, for some distance, before they open into it. 

Dissection , — Open into the superior sagittal sinus by running 
a knife through its upper wall, from behind forwards, Figs. 31 
and 32. 

Sinus Sagittalis Superior (O.T. Superior Longitudinal). — 
The superior sagittal sinus begins, anteriorly, at the crista 
gain of the ethmoid bone, where it not infrequently com- 
municates with the veins in the nasal cavity through the 
foramen cjecum. It extends backwards, grooving the cranial 
vault in the median plane, to the internal occipital protuber- 
ance, on the right aspect of which it becomes continuous 
with the right transverse sinus (O.T. lateral). Its lumen, 
which is triangular in cross-section, is very small anteriorly, 
but ejcpands greatly posteriorly. On each side of the sinus, 
and opening into it, are a number of clefts between the two 
layers of the dura mater ; they are the lateral lacunce. The 
inferior angle of the sinus is crossed by a number of minute 
bands, named chorda Willisii ; and arachnoideal granulations 
bulge into it. The mouths of the superior cerebral veins 
open into the sinus, or into the lateral lacunae, pouring their 
blood into the sinus in a direction contrary to that in which 
the blood flows within the channel — that is, the terminal 
portions of the veins are directed forwards, whilst the blood 
in the sinus flows backwards. 

Ill — 7 1 
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V. Trigeminal nerve. IX. Glossopharyngeal nerve. 

VII. Facial nerve. X. V.agus nerve. 

VIII. Acoustic nerve. XI. Accessory nerve. 

XII. Hypoglossal nerve. 


Falx Cerebri (Figs. 33, 34). — The falx cerebri is a sickle- 
shaped reduplication of the inner layer of the dura mater 
which descends, in the median plane, between the two 
cerebral hemispheres. Anteriorly, it is small, and it is 
attached to the crista galli of the ethmoid bone. As it 
passes backwards it increases in vertical extent, and the 
lower border of its posterior portion is attached, in the 
median plane, to the upper surface of the tentorium cerebelli. 
The anterior part of the falx is frequently cribriform, and 
is sometimes perforated by apertures to such an extent that 
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it almost resembles lace-work. Between its anterior attach- 
ment to the crista galli of the ethmoid and its posterior 
attachment to the tentorium cerebelli its lower margin is free 
and concave, and it overhangs the corpus callosum, which 
connects the two hemispheres together, but it is not in contact 
with the corpus callosum except to a very slight extent 
posteriorly. Along each border its two layers separate to 
enclose a blood sinus. Along its upper convex margin runs 
the superior sa^ttal sinus ; along its concave free ■ border 
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Fkj. 34. — Frontal section through the Cranial Ca\ily 111 a plane which passes 
through the posterior part of the foramen magnum. The posterior 
part of the cianial cavity, from which the brain has been removed, is 
depicted. 


courses the much smaller inferior sagittal sinus ; whilst along 
its attachment to the tentorium lies the straight sinus. 

Dissection . — Removal of the Brain.^ — The dissectors should 
now proceed to remove the brain. Divide the attachment of the 
falx cerebri to the crista galli and pull the falx backwards. Next, 
remove the block upon which the head rests, support the occiput 
and posterior lobes of the brain with the left hand, and let the 
head drop well downwards. In all probability, the frontal lobes of 
the brain will fall away, by their own weight, from the anterior 
fossa of the base of the cranium, and perhaps carry with them the 
olfactory bulbs. Should they remain in position, however, 
cjently raise them with the fingers, and at the same time separate 
he olfactory bulbs from the cribriform plate of the ethmoid with 

^ Foi alternative method see p. 115 
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the handle of the knife. As the olfactory bulbs are raised the 
minute olfactory nerves, which perforate the cribriform plate of 
the ethmoid bone and pass to the bulbs, will be tom across. The 
large, round and white optic nerves (second pair of cerebral nerves) 
then come into view, as they pass towards the optic foramina. 
Divide the optic nerves and the internal carotid arteries will be 
exposed. More posteriorly, in the median plane, the infundi* 
bulum will be seen ; it is a hollow conical process which extends 
from the tuber cinereum, at the base of the brain, to the hypo- 
ph3rsis (O.T. pituitary body), which lies in the fossa hypophyseos 
(O.T. pituitary fossa). Divide the carotid arteries and the 
infundibulum. Posterior to the infundibulum is the upper 
border of the dorsum sellse, terminating on each side in the 
rounded posterior clinoid process. Passit^ forwards, on each 
side of the dorsum sellae, is the corresponding oculomotor nerve, 
which must not be touched at present. A little more later^ly, 
and on a slightly lower plane, is the free border of the tentorium 
cerebelli. The tentorium cerebelli is a fold of the inner layer of the 
dura mater which lies above the cerebellum and forms the roof 
of the posterior fossa of the cranium (Figs. 34, 35). 

Carefully displace the temporal pole of the brain from under 
cover of the posterior border of the small wing of the sphenoid, 
which lies to the lateral side of the optic nerve and the cut end 
of the internal carotid artery ; then raise the temporal lobe 
from the floor of the middle fossa, and from the upper surface 
of the tentorium cerebelli, and note a thick stalk— the midbrain 
— ascending from the posterior fossa. Push the knife back- 
wards, along the side of the midbrain, immediately above the 
level of the oculomotor nerve, and cut through the midbrain, 
from its lateral surface inwards to the median plane, slanting the 
knife so that it is in the same plane as the surface of the tentorium 
cerebelli. Repeat the operation in the same way on the opposite 
side ; then turn the hemispheres backwards, divide the great 
cerebral vein, immediately t^hind the cut midbrain, and remove 
the cerebrum and upper part of the midbrain from the cranium. 

Place the removed cerebrum in the vault of the cranium and « 
lay it aside. Then note the relative positions of the parts exposed. 
Anteriorly lies the floor of the anterior fossa of the cranium ; 
behind it, on a more depressed plane, the middle fossa, and still 
more posteriorly the sloping tentorium cerebelli. 

In the median plane anteriorly is the projecting crista galli, 
partially dividing the anterior fossa into halves. On each side 
of the crista galli is the depression from which the olfactory 
bulb was dislodged, and still more laterally are the portions of 
the floor of the anterior fossa which form the roofs of the orbits ; 
they bulge upwards as well-marked convexities. Each lateral 
part of the floor of the anterior fossa terminates posteriorly in 
a sharp margin formed by the posterior border of the small wing 
of the sphenoid. That margin overhangs the anterior part of the 
middle fossa. It is covert with a thickening of dura mater 
in which runs the ^heno^parietal blood sinus, and it terminates 
medially in a projecting process, the anterior clinoid process. 
On the 'medial side of each anterior clinoid process lie the corre- 
ilpondlng optic nerve and internal carotid artery, and springing 
from the upper surface of the artery is its ophthalmic branch, 
which runs forward tmder cover of the optic nerve. Posterior 
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Fig. 35. — Interior of the Cranium after the removal of the cerebrum. The 
transverse, stiaij^lit, and superior petrosal sinuses h.ne been opened, and 
the dura niatei h.is been lemoved from the floor of the lott middle fossa. 

down the hypophysis and in its centre is an aperture through 
which the infundibulum passes to join the hypophysis (O.T. 
pituitary body), which lies in the hypophyseal fossa in the base 
of the skull. In the anterior and posterior margins of the 
diaphragma sellae are lodged respectively the sinus ini^~ 
cavernosus anterior and the sinus intercavernosus posterior, 
which should not be opened at present. 
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In the dura mater, on each side of the hypophyseal (pituitary) 
fossa, lies the corresponding cavernous sinus, which will be 
disse^ed later, and still more laterally are the depressed lateral 
portions of the middle cranial fossa, lined with dura mater, in 
which the trunk and some of the branches of the middle 
meningeal artery are visible. Posterior to the middle fossa lies 
the tentorium cerebelli covering the cerebellum. The peripheral 
margin of the tentorium is attached, on each side, to the posterior 
clinoid process, the upper margin of the petrous part of the 
temporal bone, the mastoid angle of the parietal bone, and to the 
transverse ridge on the inner surface of the occipital bone. The 
central or free margin crosses the attached margin, behind the 
posterior clinoid process, on each side, and is attached anteriorly 
to the apex of the anterior clinoid process. It bounds an oval 
opening, the door of the tent, through which pass the midbrain, 
surrounded by the arachnoid and the pia mater, and the posterior 
cerebral arteries. Traversing the midbrain, nearer its posterior 
than its anterior border, is a canal called the aquaeductus cerebri 
(O.T. aqueduct of Sylvius). Posterior to the aqueduct is the 
lamina quadrigemina or tectum of the midbrain, and anterior 
to it are the r4;ht and left pedunculi (O.T. crura) cerebri. Each 
peduncle consists of an anterior part, the basis pedunculi (O.T. 
crusta), and a posterior part, the tegmentuniy the two being 
separated by a lamina of dark coloured tissue, the substantia 
The bases pedunculi are entirely free from each other, 
but the tegmental portions are united together, anterior to the 
aqueduct. 

Running forwards and laterally from the medial side of each 
peduncle to the angle between the anterior ends of the free and 
the attached borders of the tentorium, is the oculomotor nerve. 
Close, to the midbrain the nerve passes between the posterior 
cerebral artery above and the superior cerebellar artery below ; 
and, between the iree and attach^ borders of the tentorium, it 
pierces the dura mater, in the middle fossa, and enters the wall 
of the cavernous sinus; Between the posterior ends of the 
oculomotor nerves lies the upper end of the basilar artery, divid- 
ing into the two posterior cerebral branches ; and the dissectors 
should note that the arteries lie in an enlargement of the sub- 
arachnoid space which is known as the dslerna inter peduncularis. 
In the median plane, posterior to the midbrain, is the divided vena 
cerebri magna (O.T. great vein of Galen), It passes backwards 
and upwards, and pierces the apex of the tentorium to enter 
the straight sinus, which lies in the angle of union between the 
falx cerebri and the tentorium cerebelli. 

Curving backwards around the midbrain and ending 
posteriorly in the great cerebral vein, on each side, is the vena 
basaliSf and immediately above it, running forwards, is the 
slender trochlear nerve. If the free border of the tentorium is 
turned laterally, at the point where it is crossing the attached 
border, the trochlear nerve will be seen perforating the inner 
layer of the dura mater to enter the wall of the cavernous sinus. 

When the dissectors have verified the facts noted above, 
they should examine the lower, free border of the falx cerebri, 
in which they will find the small inferior sagittal sinus, which 
terminates posteriorly, at the apex of the tentonum, in the straight 
sinus. The straight sinus must now be opened by carrying the 
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knife backwards through the falx cerebri along its line of union 
with the tentorium. Then the falx cerebri must be cut away 
from the occipital bone, and as that is done the posterior 
part of the superior sagittal sinus will be opened up. After 
the falx has been removed the right and left transverse and the 
right and left superior petrosal sinuses must be opened by Incisions 
carried along the attached border of the tentorium (Fig. 36). 
The dissectors will probably find that the superior sagittal sinus 
iuijisJo tjg^ right and becomes continuous with the right trans- 
verse sihusTwnilst the posterior end of the straight sinus turns 
to the left and joins the left transverse sinus. In a certain 
number of cases that arrangement is revered, and not uncom- 
monly, as in the specimen shown in Fig. 36, there is a communi- 
cation between the right and left transverse sinuses across the front 
of the internal occipital protuberance. Occasionally the superior 
sagittal, the two transverse sinuses, the straight sinus, and the 
occipital sinus unite, anterior to the internal occipital protuber- 
ance, in a common dilatation, the confluens sinuum (O.T. 
Jkorc^lar Hmphili). The transverse sinus, on each side, runs 
from the intemal occipital protuberance to the lateral end of 
the superior border of the petrous part of the temporal bone, 
where it dips downwards into the posterior fossa, and at the 
same point it is joined by the superior petrosal sinus, which 
runs postero laterally, along the superior border of the petrous 
part of the temporal bone, from the cavernous sinus to the 
transverse sinus, connecting the two together. 

With the point of the scalpel open the spheno-parietal sinus, 
which runs ^ong the posterior border of the small wing of the 
sphenoid, and trace it medially to the cavernous sinus. Care'-^ 
fully dissect the lateral wall of the cavernous sinus and find in 
it : — the oculomotor nerve, dividing into two branches ; the 
slender trochlear nerve, crossing the lateral side of the oculomotor ; 
the ophthalmic division of the fifth and its three terminal branches 
— naso-ciliary, lacrimal, and frontal. Remove the remains of 
the lateral wall and expose the internal carotid artery and the 
abducens nerve (p. 234). Then remove the dura mater from 
the lateral part of the middle fossa on one side to e^ose the 
semilunar (O.T. Gasserian) ganglion of the trigeminal nerve ; 
the middle meningeal artery and its two termini branches ; the 
accessory meningeal artery, if it is present; and the greater 
superficial petrosal nerve. Commence immediately to the 
lateral side of the anterior part of the free border of the ten- 
torium, where a cut through the inner layer of the dura will 
open into a space between the two layers of the dura in which 
lies the semilunar ganglion. From the postero-medial border 
of the ganglion the sensory root passes backwards into the 

S osterior fossa to enter the pons ; and from its anterior-lateral 
order the ophthalmic branch passes upwards and forwards in 
the lateral wall of the cavernous sinus, the maxillary branch 
runs forwards to the foramen rotundum, and the mandibular 
branch passes downwards into the foramen ovale. By the 
side of the mandibular nerve the accessory meningeal artery 
may be found entering the cranium ; and a little further 
posteriorly the middle meningeal artery will be seen passing 
into the middle fossa through the foramen spinosum* After 
entering the cranium the middle meningeal artexy runs forward* 
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and laterally, across the floor of the middle fossa, towards the 
lateral wall, and divides into an anterior and a posterior branch ; 
the former ascends on the anterior part of the lateral wall to the 
anterior inferior angle of the parietal bone, and the latter runs 
backwards and laterally, and then ascends on the inner surface 
of the squamous part of the temporal bone. The greater super^ 
ficial petrosal nerve appears on the anterior surface of the 
petrous part of the temporal bone, through the hiatus nervi 
facialiSy which Hes to the medial side of an eminence called the 
eniinentia arcuata. It runs forwards and medially and disappears 
beneath the semilunar ganglion (Fig. 36). 

When the structures mentioned above have been found and 
cleaned, the dissectors must remove the tentorium cerebelli. 
Cut through the free border immediately posterior to the point 
where it crosses the attached border ; the trochlear nerve will 
be divided by the incision. Repeat the incision on the opposite 
side, and then cut through the membrane close to its attached 
border, but to the medial sides of the superior petrosal and 
transverse sinuses ; next divide the venae b^ales at their points 
of junction with the vena cerebri magna ; then raise the anterior 
part of the tentorium and, passing the knife beneath it, separate 
it from the falx cerebelli, which is attached to its lower surface 
in the median plane. The tentorium may now be lifted out, 
and the arachnoid covering the upper surface of the cerebellum 
will be exposed. 

Alter the upper surface of the cerebellum has been cleaned, 
cut through the oculomotor nerves, and then press backwards 
the pedunculi cerebri and the pons (Varolii), which lie immedi- 
ately below them, to expose the trigeminal and the abducens 
nerves. Cut the trigeminal nerves as they cross the upper 
borders of the petrous parts of the tempor^ bones, and then 
divide the small abducens nerves, which lie more medially and 
at a slightly deeper level. Press the pons and cerebellum still 
further back and divide the facial and acoustic nerves as they 
enter the internal acoustic meatus. Below the acoustic nerves 
lie the glossopharyngeal, vagus, and accessory nerves. They 
alsp must be cut ; and the roots of the hjrpoglos^ nerves, which 
lie deeper and more medially, must be identified and divided. 
The pons can then be displaced still further backwards and the 
front of the medulla oblongata will be brought into view. Pass 
the knife downwards, anterior to the medulla oblongata, into 
the vertebral canal, and, cutting firmly backwards and laterally, 
on each side, divide the medulla spinalis and the vertebral 
arteries. Withdraw the knife, pass two fingers downwards, 
anterior to the medulla oblongata, and lift it and the pons and 
the cerebellum out of the posterior fossa. Place the lower parts 
of the brain, which collectively constitute the hind brain, with 
the hemispheres previously removed, and then examine the cut 
ends of the cerebral nerves and the blood sinuses which lie in 
the region of the posterior fossa (Fig. 36). 

In Sbe upper end of the vertebral canal lies the upper extremity 
of the severed medulla spinalis, attached, on each side, to the 
margin of the foramen magnum bv the uppermost dentation 
of the ligamentum denticulatum. Anterior to the ligamentum 
denticulatum, on each side, is the vertebral artery, and still 
more anteriorly, on a slightly deeper plane, the fila of the anterior 



REMOVAL OF THE BRAIN 


III 


root of the first cervical nerve may be distinguished. At a 
higher level, on each side, the two rootlets of the hypoglossal 
nerve pierce the dura, as they pass into the h3rpoglossal canal 
(O.T. anterior condyloid foramen). The spinal root of the 
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acce^ory nerve passes through the foramen magnum into the 
cranium, posterior to the ligamentum denticulatum, and, 
turning laterally over the margin of the foramen magnum, it 
joins the cerebral fibres of the accessory and the vagus nerves, 
with which it passes through an aperture in the dura opposite 
the jugular foramen. Immediately above the accessory and 
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Fit;. 37. —Section through tht- Itt.ul xi Intlo to the nght of tlif niiflMu 
plane. It shows the posteiior ii.uiial fossa arul the u|)[;oj pail of rho 
vertebral canal after the lenioval of the brain and the iiiodull.i spmalis. 

and the abducens nerve pierces the dura mater below and to the 
medial side of the opening for the trigeminal nerve, opposite 
the side of the base of the dorsum sellae. The small trochlear 
nerve pierces the inferior surface of the free border of the ten- 
torium at the point where it Is crossing the attached border. 

After the dissectors have familiarised themselves with the 
positions .of the cerebral nerves as they pierce the dura mater, 
they should examine the falx cerebelli and complete the 
display of the cranial blood sinuses. 

Falx Cerebelli. — The falx cerebelli is a small sagittal fold 
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of the inner layer of the dura mater which projects forwards, 
between the lateral lobes of the cerebellum, from the internal 
occipital crest (Figs. 33, 34). 

Sinus Transversus (O.T. Lateral). — The horizontal part of 
the transverse sinus has already been traced from the internal 
occipital protuberance to the superior border of the petrous 
part of the temporal bone, where it turns downwards to 
the jugular foramen. At first the descending portion runs 
downwards, on the inner surface of the mastoid part of the 
temporal bone, and then forwards and again downwards 
across the upper and anterior surfaces of the jugular process 
of the occipital bone. On account of the sinuosity of its 
course this part is called the sigmoid portion of the transverse 
sinus (Fig. 36). 

Dissection , — Open the si^oid part of the sinus and find 
the mouth of the mastoid emissary vein in its posterior border, 
about half-way down. 

The dissectors should now obtain the basal part of a 
macerated skull and should note the relation of the transverse 
sinus- to the outer surface. They will find that the position 
of the sinus can be indicated on the external surface, by a line 
which commences at the external occipital protuberance, passes 
forwards, with a slight upward convexity, along the superior 
nuchal line to the upper part of the mastoid part of the 
temporal bone and then descends to the level of the lower 
margin of the external meatus (Figs. 38, 204). 

Sinus Occipitalis. — The occipital sinus is not uncommonly 
absent. When it is present it commences in the right or left 
transverse sinus or the confluens sinuum, and descends for a 
short distance in the posterior border of the falx cerebelli. 
It terminates below in two branches, which leave the falx 
cerebelli and run along the borders of the foramen magnum, 
between the layers of the dura mater, to terminate anteriorly 
in the lower ends of the transverse sinuses. 

Sinus Petrosus Inferior. — The inferior petrosal sinus lies 
along the posterior border of the petrous part of the temporal 
bone, extending from a point lateral to the opening for the 
abducens nerve to the medial side of the opening in the dura 
for the glossopharyngeal nerve of the same side. Lay the 
sinus open. It opens anteriorly into the cavernous sinus,^ 
from which it receives blood, and posteriori/ it passes through 
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the jugular foramen to join the upper end of the internal 
jugular vein. 

Plexus Basilaris. — The two inferior petrosal sinuses are 
connected together, across the upper surface of the basilar 
part of the occipital bone, by a plexus of small venous channels, 
to which the term basilar plexus is applied. Unless the 
channels happen to be distended with blood the dissectors will 
probably be unable to display the plexus (Eig. 36). 

The dissectors should note that the dura mater is much 
more firmly attached to the bones of the base than it was to 
the bones of the vertex, a fact which should have attracted 
their attention as they removed the membrane from the floor 
of the middle fossa. They should note also that it gives 
sheaths to the nerves which pierce it, and that at the margins 
of the various foramina its outer layer becomes continuous 
with the periosteum on the outer surface of the cranium, 
whilst at the margin of the foramen magnum the inner layer 
becomes continuous with the single layer of dura mater which 
surrounds the medulla spinalis ; and that, at the same level, the 
arachnoid and pia mater of the brain become continuous with 
the arachnoid and pia mater of the spinal medulla (O.T. spinal 
cord). Before terminating the. survey of the interior of the 
cranium, the dissectors should revise their knowledge of the 
blood vessels, and their relations to the dura mater ; and they 
should remove the hypophysis (O.T. pituitary body) and in- 
vestigate its naked-eye structure. 

Sinus Durse Matris. — Four blood suiu'ses lie in the mcdiati 
plane \ (i) the superior sagittal sinus, in the upper or attached 
border of the falx cerebri ; (2) the inferior sagittal sinus, in the 
free part of the lower border of the falx cerebri ; (3) the 
straight sinus, along the line of attachment of the falx cerebri 
with the tentorium cerebelli; (4) the occipital sinus, in the 
upper part of the attached border of the falx cerebelli. 

Two sinuses lie in a higher horizontal plane : they are the 
jpheno-parietal sinuses, which run along the posterior borders 
3f the small wings of the sphenoid bone. 

Six sinuses lie in a lower horizontal plane \ (i) the two 
:avernous sinuses, at the sides of the body of the sphenoid ; 
two superior petrosal sinuses, along the upper borders 
petrous parts of the temporal bones, in the anterior 
plrC§ of the attached border of the tentorium cerebelli ; (3) 

horizontal parts of the transverse sinuses, in the posterior 
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parts of the attached border of the tentorium. The terminal 
parts of the transverse sinuses descend along the anterior parts 
of the lateral walls of the posterior fossa. 

T\vo sinuses run obliquely downwards^ backwards^ and later- 
ally : they are the two inferior petrosal sinuses. 

Three sinuses run transversely^ connecting paired sinuses of 
opposite sides: (i) the anterior intercavernous sinus, in the 
anterior border of the diaphragma sellae ; (2) the posterior 
intercavernous sinus, in the posterior border of the diaphragma 
sellae ; and (3) the basilar plexus, which connects together the 
inferior petrosal sinuses, across the upper surface of the basilar 
part of the occipital bone. 

Alternative Method of removing the Brain. — If it is thought 
desirable to remove the brain entire, by the more rapid but less 
instructive method usually adopted in the post-mortem room, 
then the following steps should be taken after the falx cerebri 
has been detached from the crista galli and the dura mater lining 
the vault of the cranium has been thrown aside (see p. 105). 

Remove the block upon which the head has been resting, 
supporting the occiput and the posterior part of the brain with 
the left hand, and let the head drop well downwards, and, in all 
probability, the weight of the frontal lobes will draw them away 
from the floor of the anterior fossa of the skull, and possibly 
the olfactory bulbs may be carried with them. If the olfactory 
bulbs remain in position on the cribriform plates of the ethmoid 
at the sides of the crista galli, gently raise them with the handle 
of the scalpel and press them backwards on to the lower surfaces 
of the frontal lobes. As the olfactory bulbs are raised the 
olfactory nerve filameniSy which enter their lower surfaces after 
passing through the cribriform plates, are torn. As the frontal 
lobes are pressed backwards, the large, round and white optic 
nerves come into view, as they are approaching the optic fora- 
mina. When they are divided the internal carotid arteries will 
be exposed. More posteriorly, in the median plane, lies the 
infundibulum y a hollow conical process which connects the 
hypophysis cerebri (O.T. pituitary body) with the tuber cinereum 
at the base of the brain ; and more laterally are the oculo- 
motor nerves. Sever each of the structures mentioned in turn. 
On the lateral side of each oculo-motor nerve lies the medial or 
free border of the tentorium cerebelli, passing forwards to be 
attached to the anterior clinoid process. Turn that margin 
aside with the point of the knife, and the small trochlear nerve 
(fourth cerebral nerve) will be brought into view. It lies under 
shelter of the free border of the tentorium, and should be divided 
at this stage. The head must in the next place be turned forcibly 
round, so that the face is directed over the left shoulder. Raise 
the posterior part of the right cerebral hemispheiw'M|h the 
Angers, and note that it rests upon the tentorium cenlijl|{*---a 
broad sloping process of dura mater which intervenes between 
it and the cerebellum. Divide the tentorium alon^ its attached 
border, and take care whilst doing that not to injure the sub-^ 

III— 8 a 
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jacent cerebellum. Next turn the head so as to bring its left 
side uppermost, and treat the tentorium on that side in the same 
manner. Now let the brain fall well backwards ; then the pons 
and medulla will be drawn away from the anterior wall of the 
posterior fossa of the skull, and the nerves in the posterior fossa 
will come into view. They are the two parts of the trigeminal 
nerve (fifth cerebral nerve), perforating the dura mater near 
the ap^ of the petrous portion of the temporal bone ; the 
abducent nerve (sixth cerebral nerve), piercing the dura mater 
behind the dorsum sellae of the sphenoid bone ; the facial nerve 
and the acoustic nervCy disappearing into the internal acoustic 
meatus ; the glossopharyngeal, the vagus, and the accessory 
nerves, leaving the skull through the jugular foramen; and 
the two slips of the hypoglossal nerve, piercing the dura mater 
over the hypoglossal canal (O.T. anterior condyloid foramen). 
Each in turn will be displayed upon each side. They must be 
divided in the order mentioned, except that, in the case of the 
nerves passing out of the cranium through the jugular foramina, 
the dissector should endeavour to leave the accessory of the 
right side intact within the cranium, by dividing its roots of 
origin from the medulla oblongata, whilst on the other side he 
should remove it with the brain. The accessory nerve is readily 
recognised because its spinal part ascends from the vertebral 
canal into the cranial cavity through the foramen magnum. 
Now, thrust the knife into the vertebral canal, and divide the 
medulla spinalis and the vertebral arteries, as they turn forwards 
upon the upper part of the medulla spinalis (O.T. spinal cord) ; 
then sever the accessory nerve of the left side, and the roots of 
the first pair of spinal nerves. When that has been done let 
the head fall well downwards, gently dislodge the medulla 
oblongata and cerebellum, and the whole brain can be removed. 
The vena cerebri magna (Galen), as it passes from the interior 
of the brain to enter the straight sinus, is ruptured as the brain 
is removed. The dissector should now return to p. zi2, and 
should study the positions and relations of the cranicd blood 
sinuses. 

Meningeal Veins. — In addition to the named blood sinuses, venous 
channels accompany the meningeal arteries, and more particularly the 
trunks and branches of the middle meningeal artery. The meningeal veins 
are of wider calibre than the corresponding arteries, and lie external to them, 
in the grooves on the inner surfaces of the cranial lx>nes. When the 
arteries are distended they compress the middle parts of the veins and 
drive the blood into their anterior and posterior margins. When that 
occurs each artery appears to be accompanied by two veins, a circumstance 
which is probably responsible for the statement that some of the meningeal 
arteries have venae comites. 

Emissaria. — Emissary veins are blood channels which 
connect the sinuses of the dura mater with the veins which 
lie outside the cranium. I’hey are: (i) Emissary veins con- 
nected with the superior sagittal sinus — (a) from the anterior 
extremity of the sinus an emissary vein passes through 
the foramen csecum ; this vein divides below, and either 
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Fig. 39. — Radiograph of Skull of a Child — lateral view— showing the 
relation of the internal carotid artery to the base of the skull. 'Fhe 
portion of the artery shown was injected. (Dr. II. M. Traquair. ) 
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becomes continuous with the veins of the nasal fossae, or its 
branches pass through foramina in the nasal bones and join 
the angular veins; (d) two parietal emissary veins, which 
pass through the parietal foramina and connect the superior 
sagittal sinus with the occipital veins. (2) Emissary veins 
connected with the transverse sinuses — (a) two mastoid 
emissary veins, one on each side, pass through the mastoid 
foramina and connect the sigmoid parts of the transverse 
sinuses with the posterior auricular veins ; (^) two posterior 
condyloid veins, one on each side, pass through the condyloid 
canals and connect the lower ends of the transverse sinuses 
with the plexuses of veins in the sub-occipital triangles. One 
or both of the posterior condyloid veins may be absent. (3) 
Emissary veins connected with the cavernous sinuses — (a) a 
vein which traverses the foramen ovale, or the foramen Vesalii, 
and connects the cavernous sinus with the plexus of veins 
around the external pterygoid muscle ; (d) a plexus of veins 
which passes through the temporal bone with the internal 
carotid artery, and connects the cavernous sinus with the 
pharyngeal venous plexus ; (c) in a sense, the ophthalmic 
vein may be considered an emissary vein, for, although under 
ordinary circumstances it is a tributary of the sinus, blood can 
flow through it, in the opposite direction, from the sinus into 
the orbit, and then along the tributaries which connect the 
ophthalmic vein with the angular vein, and along the channels 
which connect the ophthalmic vein, through the inferior 
orbital Assure, with the veins in the infratemporal region. 

The Arteries of the Cranial Cavity. — (i) The vertebral 
arteries \ (2) the internal carotid arteries \ (3) the meningeal 
arteries, 

ArteriflB Vertebrales. — The vertebral arteries, right and 
left, pierce the spinal dura mater below the foramen magnum, 
through which they enter the cranium. As each artery passes 
through the foramen it lies anterior to the highest dentation 
of the ligamentum denticulatum, and it passes between the 
hypoglossal and flrst cervical nerves. It was divided when 
the hind brain was removed, and its cut extremity lies near 
its point of entrance into the cranial cavity (Figs. 36, 37). 

Arteria Carotides Intemss. — Each internal carotid artery 
enters the cranium at the foramen lacerum, betwe^^he apex 
of the petrous part of the temporal bone and the the 

sphenoid, where it pierces the outer layer of the ^ppi^ater. 
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Then it runs forwards, in the cavernous sinus, to the medial 
side of the anterior clinoid process, where it turns upwards, 
pierces the inner layer of the dura mater and the arachnoid, 
and gives off its ophthalmic branch, which runs forwards 
below the optic nerve into the orbit. The artery was cut 
immediately behind its ophthalmic branch during the early 
stages of the removal of the brain (Figs. 36, 39). 

Meningeal Arteries. — The meningeal arteries are the 
nutrient arteries of the dura mater, and of the inner table 
and diploe of the cranial bones. They are derived from a 
great number of different sources, but the only one of any 
size is the middle meningeal branch of the internal maxillary 
artery. The others are small twigs, and, except in a well- 
injected subject, will not be easily made out. They are: 
(i) anterior meningeal^ from the anterior ethmoidal artery; (2) 
a meningeal branch of the lacrimal artery ; (3) the accessory 
meningeal^ from the internal maxillary artery; (4) some small 
branches from the ascending pharyngeal, occipital, and ver- 
tebral arteries. 

Each middle meningeal artery is a branch of the corre- 
sponding internal maxillary artery. It enters the cranium 
through the foramen spinosum of the sphenoid bone, and 
divides, upon the inner surface of the great wing of that bone, 
into two large terminal branches. The anterior of the two 
branches ascends upon the great wing of the sphenoid, and 
upon the anterior inferior angle of the parietal bone, grooving 
both deeply, whilst the posterior branch turns backwards and 
upwards upon the squamous portion of the temporal bone. 
The branches which proceed from the two main divisions 
spread out widely and, with the accompanying venous 
channels, occupy the arborescent grooves on the inner 
surface of the cranial vault (Fig. 204). 

The vein which accompanies the middle meningeal artery 
passes through the foramen spinosum and ends in the plexus 
around the external pterygoid muscle. 

Each anterior meningeal artery proceeds from the anterior 
ethmoidal artery as it accompanies the anterior ethmoidal 
nerve across the cribriform plate of the ethmoid bone. 
It supplies a limited area of dura mater and bone in the 
anterior fossa of the cranium. 

The meningeal branch of the lacrimal artery enters the 
middle cranial fossa through the superior orbital fissure, and 
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it anastomoses with the rami of the anterior division of the 
middle meningeal artery. 

The accessory meningeal artery (O.T. small meningeal) is 
somewhat inconstant ; it arises either directly from the 
internal maxillary or from the middle meningeal, and 
enters the cranium through the corresponding foramen ovale, 
but it should not be looked for at the present stage, as it 
is best examined along with the semilunar (O.T. Gasserian) 
ganglion and the three divisions of the trigeminal nerve. 

The meningeal branches from the ascending pharyngeal arteries 
are the terminal twigs of those vessels. They enter the 
cranium through the lacerate and jugular foramina, and 
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through the hypoglossal canal (O.'r. anterior condyloid 
foramen). 'I'he branch which passes through the jugular 
foramen is the largest. 

The meningeal branches of the occipital and vertebral arteries 
are small, and are distributed in the posterior cranial fossa. 
The former enter through the jugular, mastoid, and parietal 
foramina, the latter through the foramen magnum. 

The meningeal veins may be regarded as being arranged in 
two sets : one set consists of small channels which pour their 
blood into the blood sinuses ; the other set is composed of 
veins which accompany the meningeal arteries and carry 
their blood to venous trunks on the exterior of the cranium. 

Dissection , — Cut away the overhanging margins of the dia<- 
phragma sellae and carefully dislodge the hypophysis from the 
fossa hypophyseos (pituitary fossa) of the sphenoid bone ; then. 
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with a chisel chip away the floor of the hypophj^al fossa and 
open up the sphenoidal air sinuses — aright and left — ^which lie in 
the body of the sphenoid bone below the fossa. They are gener- 
al of unequal size and may be replaced in some cases by a 
single cavity. Attempt to pass a probe through the aperture in 
the anterior wall of each smus into the corresponding section of 
the nasal cavity (Fig. zxo). 

Hypophysis Oerebri (O.T. Pituitary Body) (Fig. 40). — 
The hypophysis is an oval structure, slightly flattened from 
above downwards, and with its long axis placed transversely. 
It consists of a large anterior lobe, and a smaller posterior 
lobe. The anterior lobe is hollowed out posteriorly so as 
to form a concavity for the lodgment of the posterior lobe. 
If a sagittal section is made through the hypophysis, the 
line of separation between the two lobes is seen very distinctly. 
The infundibulum, which connects the hypophysis with the 
tuber cinereum of the brain, is attached to the posterior lobe 
only (Fig. 40, i). ' Thus, even in the adult, there is a clue to 
the different modes of development of the two lobes. The 
posterior lobe is derived from the brain, whilst the anterior 
lobe is an off-shoot from the primitive buccal cavity. 

When the inspection of the interior of the cranium is completed the 
dissectors must fill the cranial cavity with tow steeped in preservative solu- 
tion ; replace the skull-cap in position and retain it by bringing the scalp flaps 
over it, and stitching them accurately together. The brain must be put in 
ajar in a 5 per cent solution of formalin and placed aside till the dissection 
of the remaining parts of the head and neck is finished. 


THE ANTERIOR PART OF THE NECK. 

After the skull-cap has been replaced and the scalp has 
been stitched over it, let the head hang down over the end of 
the table, pull the chin as far from the sternum as possible 
and fix it in position with hooks. Then examine the region of 
the front of the neck. It is a large triangular area, bounded 
laterally by the anterior borders of the sterno-mastoid muscles, 
above by the lower border of the mandible, and below by the 
middle part of the upper border of the manubrium sterni ; and 
it is divided by the median plane into two smaller subsidiary 
triangles, the anterior triangles of the necky each of which is 
bounded above by the mandible, behind by the sterno- 
mastoid, and in front by the middle line of the neck. Pass 
the index finger from the chin to the sternum along the 
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median line and locate in sequence the body of the hyoid 
bone, the angular anterior border of the thyreoid cartikge, 
the rounded arch of the cricoid cartilage and the rings of the 
trachea. The latter are partly masked by the isthmus of the 
thyreoid gland. Place the thumb and the forefinger on the 
body of the hyoid bone and carry them backwards, one on 
each side, along its greater cornua. Note that the posterior 
ends of the cornua lie immediately in front of the anterior 
borders of the sterno-mastoid muscles. Above the body of 
the hyoid bone lies the submental triangle bounded superiorly 
by the mylo hyoid muscles, which form the diaphragm of the 
mouth ; and above each greater cornu is the corresponding 
submaxillary region. Between the body of the hyoid bone 
and the upper margin of the thyreoid cartilage is the thyreo- 
hyoid space, bounded posteriorly by the middle part of the 
thyreo-hyoid membrane, which lies anterior to the upper part 
of the pharynx and the middle of the epiglottis (Fig. no). 
Trace the upper border of the thyreoid cartilage backwards 
and note that it terminates, on each side, in a pointed projec« 
tion, the superior cornu, which lies immediately in front of 
the anterior border of the sterno-mastoid. Between the lower 
margin of the thyreoid cartilage and the upper border of the 
cricoid cartilage lies the cricothyreoid ligament, forming part 
of the anterior wall of the lower portion of the larynx. 

The dissectors should make themselves thoroughly familiar 
with the landmarks mentioned above, both on their own necks 
and on the necks of their friends, and they should note that, 
whilst in the dead subject there may be some difficulty in 
palpating the isthmus of the thyreoid gland, as it crosses 
anterior to the second, third and fourth rings of the trachea, 
they will have no difficulty in locating the small soft cushion- 
like mass in the living subject. 

Dissection , — The skin was cut along the lower border of the 
mandible at the commencement of the dissection of the face ; 
now, make a median incision through it, from the chin to the 
sternum, and turn the triangular flap, thus marked out, back- 
wards and laterally, to a short distance beyond the anterior 
margin of the stemo-mastoid. When that is done the super- 
ficial fascia covering the anterior triangle on each side will be 
exposed ; it is thickest and most laden with fat in the submental 
re^on. In the upper and posterior part of it lie the fibres of the 
platysma, running upwards and forwards towards the mandible, 
^me of the anterior fibres of the muscle gain attachment to the 
anterior part of the lower border of the mandible, and some 
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decussate with their fellows of the opposite side beneath the chin. 
The posterior fibres ascend into the face, where they have already 
been followed to their connection with the risorius and the 
orbicularis oris (p. 7). Cut through the platysma along the 
anterior border of the sterno-mastoid and turn it upwards, 
dividing the twigs of the cervical branch of the facial nerve 
which supply it. Secure the two terminal branches of the 
nervm cutaneus colli (O.T. transverse cervical nerve), crossing 
the middle of the stemo-mastoid ; trace its two branches for- 
wards, and note the union between the upper branch and the 
cervical branch of the facial nerve, which was found passing 
downwards and forwards behind the angle of the mandible in 
a previous dissection (see p. 15'. In the superficial fascia of 
the submental region and the anterior part of the submaxillary 
region secure the tributaries of the anterior jugular vein ; trace 
them downwards to the trunk of the vein, and follow the trunk 
to the point where it pierces the deep fascia ; then remove the 
superficial fascia and expose the deep fascia of the anterior 
region. Note that the deep fascia extends in a continuous layer 
from the mandible to the sternum and from the stemo-mastoid 
of one side to that of the other side. Note, further, that it is 
attached to the body and the greater cornua of the hyoid bone. 
The latter attachment separates the infra-hyoid muscles, which 
lie in the lower part of the neck, from the supra-hyoid muscles, 
which are situated in the region of the floor of the mouth. 

The dissectors will remember that in the course of the dis- 
section of the posterior triangle they met with several layers of 
the deep fascia. A similar division into layers exists in the 
anterior region, and the opportunity should be taken, whilst the 
fascia is still uninjured, to demonstrate certain of the layers and 
the presence of the spaces between them. 

llie Sujjrastemal Space. — Make a transverse incision 
through the deep fascia, immediately above the sternum, and 
two vertical incisions, one along the anterior border of each 
sterno-mastoid muscle. Carry the latter incisions upwards for 
about 38 mm. (one and a half inches), and turn the flap of 
fascia marked out upwards. The space opened into by the 
reflection of the first layer of deep fascia of the lower part of the 
neck is the supraslcrnal space (Burns). Remove the areolar 
tissue which Alls it. And the lower parts of the anterior jugular 
veins and the transverse anastomosis between them, and expose 
the second layer of deep fascia, which forms the posterior 
boundary of the space and covers and binds together the infra- 
hyoid muscles of opposite sides. Pass the handle of the scalpel 
downwards along the posterior wall of the space, and note that 
it terminates, a short distance below the upper border of the 
sternum, where the second layer of fascia is attached to the 
posterior surface of the manubrium, immediately above the 
origins of the infra-hyoid muscles. If the handle of the knife is 
passed laterally, along the posterior wall of the space, it will 
pass deep to the sterno-mastoid into the posterior triangle 
(see p. 34), and if it is pushed upwards it will be stopped by the 
union of the first and second layers of the deep fascia, about 
half-way between the sternum and the thyreoid cartilage. The 
attachments of the second layer of deep fascia of the lower 
part of the neck may be summarised as follows. It is attached. 
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below, to the posterior surface of the manubrium sterni and to 
the posterior border of the clavicle, to which it binds the posterior 
belly of the omo-hyoid (p. 34). Above, it fuses with the more 
superficial layer, along an oblique line which ascends from the 
level of the coracoid process to the level of the upper end of the 
trachea. Above that level it forms, with the superficial layer, 
a conunon lamella, which ascends on the infra-hyoid muscles 
to gain attachment to the body and greater cornu of the hyoid 
bone. The space between the two layers contains, in the region 
of the anterior triangle, the lower parts of the anterior jugular 
veins, the anastomosis between them, and the areolar tissue in 
which they are embedded. In the posterior triangle its contents 
are the lower end of the external jugular vein, the terminations 
of the transverse cervical and transverse scapular veins, the 
transverse scapular artery, and areolar tissue. Note that the 
anterior jvgular vein, on each side, arises in the superficial fascia 
of the submental region and descends superficial to the deep 
fascia in the upper part of the neck ; then it pierces the first 
layer of deep fascia and lies between the two layers, where it 
anastomoses with its fellow of the opposite side ; finally, it turns 
laterally, deep to the sterno-mastoid, and terminates in the 
external jugular vein at the anterior boundary of the subclavian 
part of the posterior triangle. 

Make two incisions through the deep fascia of the upper part of 
the anterior triangle, one along the lower border of the mandible, 
from the angle to a point 12.5 mm. (half an inch) from the 
chin, and a second at right angles to the first, from its middle to 
the greater cornu of the hyoid bone. Whilst making the hori- 
zontal incision avoid injuring the external maxillary artery 
(O.T. facial) and the anterior facial vein, which pierce the deep 
fascia at the level of the anterior border of the masseter Reflect 
the two triangular flaps of fascia marked out by the incisions, 
and expose the lower surface of the snbmaxillary salivary gland, 
the submaxillary lymph glands, the anterior and posterior bellies 
of the digastric muscle, the lower part of the stylo-hyoid muscle, 
and a further part of the anterior facial vein. 

The majority of the submaxillary lymph glands lie along 
the lower border of the mandible, on the superficial surface of 
the submaxillary gland. The anterior facial vein crosses the 
posterior part of the submaxillary gland superficially. The 
external maxillary artery dips deeply between the lower border 
of the mandible and the submaxillary gland. The posterior and 
lower part of the submaxillary gland usually overlaps the stylo- 
hyoid and the posterior belly of the digastric muscles, and not 
infrequently it overlaps the greater cornu of the hyoid bone also. 
Its anterior border may overlap the anterior belly of the digastric. 
Raise the lower border of the gland and expose another layer 
of deep fascia covering the muscles which lie deep to the gland. 
Place the handle of the knife on that fascia and push it gently 
upwards. Note that' it passes upwards to the level of the mylo- 
hyoid line on the medial surface of the mandible, to which the 
mylo-hyoid muscle is attached. The fascial sheath in which 
the submaxillary gland is enclosed consists, therefore, of a 
superficial layer of deep fascia which extends from the greater 
cornu of the hyoid bone to the lower border of the mandible, 
and a deeper layer which passes from the greater cornu of the 
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hyoid to the mylo-hyoid line of the mandible. In front of the 
anterior belly of the digastric, the two layers blend with the 
single layer of deep fascia which covers the lower surfaces of 
the mylo-hyoid muscles. Behind the posterior belly of the 
digastric they unite with the connective tissue in which the 
carotid vessels are embedded. 

When the details of the deep fascia have been examined, the 
sterno-mastoid should be studied. 

M. Stemocleidomastoideus. — The sterno-mastoid muscle 
lies between the anterior and posterior triangles of the neck 
(Fig. 43). It is attached, below, by two heads — a sternal 
and a clavicular. The sternal head is rounded, and chiefly 
tendinous ; it springs from the upper part of the anterior 
surface of the manubrium stern i. The clavicular head is 
broad and fleshy, with only a few tendinous fibres intermixed ; 
it arises from the medial third of the upper surface of the 
clavicle. A narrow interval filled with fascia separates the 
heads below, but at a higher level the sternal portion over- 
laps the clavicular, and half-way up the neck the two heads 
unite into a fleshy mass which ascends to the mastoid portion 
of the temporal bone and occiput. There the muscle 
expands somewhat. At its insertion it is thick and tendinous 
where it is attached to the fore-part and lateral surface of the 
mastoid process ; posteriorly it is thin and aponeurotic, and 
is inserted into rather more than half of the corresponding 
superior nuchal line of the occipital bone. In the dissection 
of the back, the latter part of the muscle was detached from 
the occiput. 

The dissectors should note that the insertion of the 
sterno-mastoid into the skull is mainly posterior to the trans- 
verse axis of rotation of the atlanto-occipital joint. There- 
fore if one sterno-mastoid acts the head is drawn downwards 
to that side and the face is turned to the opposite side and 
tilted upwards. If both sterno-mastoids act simultaneously 
the head is drawn backwards. The muscle is supplied by 
the spinal part of the accessory nerve and by the second 
cervical nerve. 

Dissection , — ^Turn the anterior border of the sterno-mastoid 
backwards and search for the arteries which supply it. At the 
level of the angle of the mandible the sterno-mastoid branch of 
the occipital artery will be found entering the deep surface of 
the muscle. 

At the level of the cricoid cartilage the sterno-mastoid branch 
of the superior thyreoid artery enters the muscle, and a short 



THE ANTERIOR PART OF THE NECK 125 


distance above the clavicle the muscle receives a branch from 
the transverse scapular artery. 

When the arteries of supply have been noted, replace the 
anterior border of the muscle, remove the deep fascia in the 
region of the antenor triangle and expose the divisions and the 
contents of theltfengle. 

The Divisions of the Anterior Triangle. — After the deep 
fascia is removed, the dissector will recognise that each 
anterior triangle may be divided into three subsidiary areas 



Fig. 43. — Diagram lo show the boundaries of the rruingles of the Neck. 

which are called the digastric, the carotid, and the muscular 
triangles, by means of the two bellies of the digastric muscle 
and the anterior belly of the omo-hyoid muscle. 

The digastric triangle is bounded by the two bellies of the 
digastric muscle and the lower border of the mandible. 

The boundaries of the carotid triangle are : — above and in 
front, the posterior belly of the digastric ; below and in front, 
the anterior belly of the omo-hyoid ; and, behind, the anterior 
border of the sterno-mastoid (Fig. 43). 

The muscular triangle is bounded above and behind, by 
the anterior belly of the omo-hyoid; below and behind, 
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by the anterior border of the sterno-mastoid ; and in front, 
by the middle line of the neck. 

An additional triangle common to the two sides lies between the hyoid 
bone below, the two anterior bellies of the digastrics at the sides, and the 
mandible a^ve. It is called the submental triangle. 

Before commencing the dissection of the contents of the 
subsidiary parts of the anterior triangle the dissectors of both 
sides should, together, study the structures which lie in the 
middle line of the neck and immediately to either side of it ; 
for the median area of the neck is of the highest importance 
to the surgeon. The area is divided by the hyoid bone into 
supra-hyoid and infra-hyoid portions. 

Dissection . — Clean first the supra-hyoid area. Follow the 
upper ends of the anterior jugular veins through the very fatty 
superficial fascia, then remove the fat and expose the deep fascia 
which extends from the chin to the hyoid bone and connects 
together the anterior bellies of the digastric muscles of the 
opposite sides.' Next remove that deep fascia ; secure, if possible, 
the submental Ijrmph glands (Fig. 44) ; and clean the mylo- 
hyoid muscles, and the median raphe between them which 
extends from the symphysis menti to the hyoid bone. When 
the supra-hyoid area has been displayed, turn to the infra- 
hyoid region, follow the anterior jugular veins downwards, and 
when they are cleaned pull them aside and, on each side, remove 
the deep fascia which descends from the hyoid bone to the 
sternum on the surfaces of the infra-hyoid muscles. As the 
fascia is removed two muscles at first come into view, one, 
nearer the median plane, descending from the hyoid bone to the 
sternum, it is the sterno-hyoid. On the same plane, but situ- 
ated along the lateral border of the sterno-hyoid, the anterior 
belly of the omo-hyoid will be exposed. Near the sternum, and 
on a deeper plane, the anterior border of the lower part of the 
steirno^thjtreoid will, be exposed. After the muscles mentioned 
have been cleaned, take away the areolar tissue from between 
the medial borders of the muscles in the lower part of the neck 
and expose the third or prelraeheal layer of the deep cervical 
fascia which covers the isthmus of the thyreoid body, and follow 
the fascia upwards to its attachment to the cricoid cartilage. 
At this stage look for a small muscle called the levator glandules 
ihyreoidem which may be present, extending upwards from the 
isthmus of the thyreoid body to the hyoid bone. Now note that so 
long as the pretracheal fascia is intact the isthmus of the thyreoid 
body cannot be displaced downwards, but when the pretracheal 
fascia has been cut through along the lower border of the cricoid 
cartilage the isthmus can be displaced downwards for a con- 
siderable distance, by means of the handle of the scalpel intro- 
duced through the incision in the fascia and used as a lever, 
and the upper rings of the trachea can thus be exposed. When 
the dissectors have demonstrated the above-mentioned facts 
they should clear away the pretracheal fascia from the isthmus 
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of the thyreoid body^ secure the tributaries of the inferior 
thyreoid veins at its lower border, and follow them downwards 
to the upper aperture of the thorax; then clearing away the 
remains of the pretracheal fascia they should display the front 
of the lower part of the cervical portion of the trachea upon 
which the inferior thyreoid veins descend. At this stage a 
small artery, the thyreoidea ima^ may occasionally be found 
ascending on the front of the trachea to the isthmus of the 
thyreoid body. 

When the dissection of the lower part of the infra-hyoid area 
is completed return to the upper part. Clean the anterior ends 
of the crico-thyreoid muscles which spring from the cricoid 
cartilage ; they run upwards and laterally, one on each side. 
Between the crico-thyreoid muscles, on a deeper plane, secure 
the crico-thyreoid arteries^ which anastomose across the front 
of the median crico-thyreoid ligament. Note that the median 
crico-thyreoid ligament is attached below to the upper border 
of the cricoid cartilage, and above to the lower border of the 
thyreoid cartilage ; then push the handle of the scalpel or a broad 
probe backwards along the surface of the conus elasticusy which is 
continuous with the median ligament, and note that it ascends 
medial to the thyreoid cartilage. It becomes continuous above 
(see Fig. 126), with the vocal ligament y but that fact cannot be 
demonstrated at the present stage of the dissection. Next clean 
the prominent anterior part of the thyreoid cartilage, which forms 
the laryngeal prominence in the front of the neck. Lastly, 
clean away the fascial tissue between the upper part of the 
thyreoid cartilage and the body of the hyoid bone and display 
the middle ihyreo-hyoid ligament which extends from the 
upper border of the thyreoid cartilage behind the body of the 
hyoid bone to its upper border. As the fascia is removed from 
the upper part of the median thyreo-hyoid ligament behind the 
body of the hyoid bone a small bursal sac will be opened. It 
facilitates the movement of the hyoid bone over the upper part 
of the thyreoid cartilage during deglutition. When the dissec- 
tion is completed revise the structures which have been exposed. 

The Middle Line of the Neck. — In the supm-hyoid part 
of the nieclian portion of the neck lie the structures which 
are concerned in the construction of the floor of the mouth. 
The dissector will have noticed already that the fatty superficial 
fascia was more fully developed there than elsewhere in the 
neck, and that the anterior margins of the two platysma 
muscles met and decussated in the median plane, for 10 or 
12 mm. (about half an inch), below the chin. The anterior 
attachments of the bellies of the two digastric muscles to the 
mandible, one on each side of the symphysis, was noted. 
Thence they descend towards the hyoid bone, and diverge 
slightly from each other so as to leave between them a narrow 
triangular space, called the submenial triangle (Fig. 44). The 
floor of the space is formed by the anterior portions of the 
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two mylo-hyoid muscles, whilst bisecting the floor of the 
triangle, in the median plane, is the fibrous raphe into which 
those muscles are inserted. Not infrequently the medial 
margins of the digastric muscles send decussating fibres across 
the interval. Within the submental triangle are the submental 
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Fig. 44. — Dissection of the Front of the Neck. 

has l>een removed. 

glands^ which receive lymph from the mecluni pait of the 
lower lip and chin and the anterior part of the longue. 

In the median area of the infra-hyoul pati it * .1 

narrow intermuscular interval, bounded on ( u h s!< 
by the medial margins of the sterno-hyoid 1 

smaller extent, below, by the medial margi 1 1'l ' n U K j uv> 

thyreoid muscles (Fig. 44); more laterally lie the anterior bellies 
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of the omo- hyoid muscles. In the median intermuscular 
interval the following structures will be found : (i) the median 
part of the thyreo-hyoid membrane ; (2) the anterior border 
of the thyreoid cartilage, with the projecting prominentia 
laryngea (O.T. pomum Adami) at its upper end; (3) the 
arch of the cricoid cartilage ; (4) the crico-thyreoid ligament, 
with the anastomosis between the crico-thyreoid arteries, and 
the anterior ends of the crico-thyreoid muscles; (5) the first 
ring of the trachea, with the anastomosis between the medial 
terminal branches of the superior thyreoid arteries ; (6) the 
isthmus of the thyreoid gland ; (7) the inferior thyreoid veins, 
and (8) the lower cervical rings of the trachea. Occasionally 
the third or middle lobe of the thyreoid gland and the 
levator glandulae thyreoideoe, or one or other of them, is found 
extending upwards from the isthmus of the thyreoid gland. 
When it is present the middle lobe either terminates above 
in a pointed extremity or becomes continuous with a fibrous 
cord, the remains of the thyreo- glossal duct, which disappears 
in the region of the hyoid bone. I'he levator extends from" 
the isthmus or from the third lobe, and is attached, above, to 
the lower border of the hyoid bone.^ 

Dissection, — ^The superficial layers of the deep fascia must 
now be removed from the whole area of each anterior triangle, 
and for that purpose, and for the satisfactory dissection of the 
contents of the triangles, it is necessary that the head be turned 
well over to the opposite side ; therefore the dissectors must 
arrange to work alternately. 

Commence with the digastric triangle. Its boundaries are 
the lower border of the mandible and the two bellies of the 
digastric muscle. 

Its contents are: (i) the lower part of the submaxillary 
gland; (2) the submaxillary lymph glands; (3) part of the 
external maxillary artery ; (4) part of the anterior facial vein ; 
(5) the mylohyoid nerve; (6) the mylo-hyoid artery; (7) a 
small part of the hypoglossal nerve ; (8) a small part of the 
lingual vein. 

Dissection. — Remove the deep fascia which was previously 
turned aside (p. 123) and clean the submuugHiary lymph glands. 
Most of those glands lie immediately below the mandible, in 
the angle between it and the submaxlliary gland, but some may 
be found on the superficial surface of the gland. Turn the gland 
upwards and fix it with hooks ; then secure the mylo-hyoid 
nerve and atlery^ as they enter the posterior border of the 
anterior belly of the digastric about the middle of its lengthf 
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and the twig which the nerve gives to the mylo-hyoid muscle. 
Define the band of fascia which surrounds the intermediate 
tendon of the ^igastric and binds it to the greater cornu of the 
hyoid bone, ^ote that the tendon is embraced by the cleft 
lower end of the stylo-hyoid muscle. ) Clean the posterior belly 
of the digastric and the stylo-hyoid muscle, which descends along 
its anterior border. Note that the posterior belly of the digastric 
and the stylo-hyoid disappear, postero-superiorly, under cover 
of the angle of the mandible. Clean the anterior belly of the 
digastric, and then examine the fioor or medial boundary of the 
triangle. Immediately behind the anterior belly of the digastric 
it is formed by the posterior fibres of the mylo-hyoid muscle ; 
and more posteriorly and on a deeper plane it is formed by the 
hyoglossus muscle (figs. 51, 68). 

Clean the portion of the mylo-hyoid which is exposed and, 
at its posterior border, immediately above the greater cornu of 
the hyoid bone, secure the hypoglossal nerve and the Ungual 
vein ; the vein lies below the nerve. Displace the Ungual vein 
and the hypoglossal nerve upwards ; cut through the fibres 
of the hyoglossus, immediately above and parallel with the 
greater cornu, and display the Ungual artery, which in that 
position lies immediately above the greater cornu, parallel with 
the lingual vein but separated from it by the hyoglossus 
muscle. 

All the structures which have been mentioned above will be 
met with in the dissection of other regions, when a full account 
of them will be given. 

Turn next to the carotid triangle, so called because it 
contains parts of the common, internal, and external carotid 
arteries. It is bounded posteriorly by the anterior border of 
the sterno-mastoid ; above and anteriorly by the posterior 
belly of the digastric ; and below and anteriorly by the anterior 
belly of the omo-hyoid. 

Dissection, — Trace the anterior facial vein from the digastric 
triangle, across the superficial surface of the posterior belly of 
the digastric, to the posterior border of the muscle, where it 
unites with the posterior facial vein, which is descending from 
under cover of the lower end of the parotid gland. The trunk 
formed by the union of the anterior and posterior facial veins 
is the common facial vein. Trace the common facial vein 
downwards and backwards to its union with the internal jugular 
vein^ at or under cover of the anterior border of the sterno- 
mastoid. Remove the deep fascia and the areolar tissue, and 
the Ijrmph glands which lie in the angle between the posterior 
belly of the digastric and the anterior border of the sterno- 
mastoid, below the lower end of the parotid gland ; secure the 
lingual vein, which passes backwards from the tip of the 
greater cornu of the hyoid bone to join the internal ju^ar 
vein; and the hypoglos^ nerve, as it crosses, at a higher 
level, superficial to the internal and external carotid arteries. 
As the nerve turns forwards across the large arteries it is 
itself crossed, superficially, by the sterno-mastoid branch of 
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the occipital artery, and it gives off its descending branch. 
Trace the descending branch downwards, in the fascia which 
lies superficial to the lower part of the internal and the upper 
part of the common carotid arteries, to the point where it dis- 
appears under cover of the anterior belly of the omo-hyoid, 
avoiding injury to the lingual, common facial, and superior 
thyreoid veins ; ^ and secure the cotnmunicaiing branches, 
from the second and third cervical nerves, which join its 
posterior aspect. The latter nerves may cross either superheial 
or deep to the internal ju^lar vein. Return to the hypoglossal 
nerve at the point where it gives off its descending branch, and 
trace it forwards to the upper aspect of the posterior end of 
the greater cornu of the hyoid bone, where it gives off the branch 
of supply to the thyreo-hyoid muscle. Trace the branch into 
that muscle, below the level of the greater cornu ; then follow 
the trunk of the hypoglossal anteriorly to the digastric triangle. 
Note that as it runs forwards it passes deep to the posterior belly 
of the digastric and the stylo-hyoid muscle, and superficial to 
the hyoglossus, which ascends to the tongue from the upper 
border of the greater cornu. Remove the fascial sheath from 
the superficial surfaces of the lower parts of the internal and 
external carotid arteries, and from the upper part of the common 
carotid artery. Note that the latter divides into the two former 
at the level of the upper border of the thyreoid cartilage, and 
that the external carotid is at first medial and anterior to the 
internal carotid. 

Five branches may spring from the external carotid artery 
in the carotid triangle — three from its anterior surface : the 
superior thyreoid, the lingual and the external maxillary ; one 
from its medial surface, the ascending pharyngeal ; and one 
from its posterior surface, the occipital ; but not uncommonly 
the occipital and the external maxillary arise, beyond the limits 
of the carotid triangle, under cover of the posterior belly of the 
digastric. The superior thyreoid springs from the front of the 
lower part of the external carotid, below the level of the greater 
cornu of the hyoid, and runs downwards towards the lower angle 
of the carotid triangle, where it disappears under cover of the 
anterior belly of the omo-hyoid. The lingual arises about the 
level of the tip of the greater cornu. It runs forwards above 
the level of the cornu, forming a loop, convex upwards, which 
lies deep to the hypoglossal nerve ; and it disappears under cover 
of the posterior border of the hyoglossus muscle. The ascending 
pharyngeal branch, which springs from the medial surface of 
the lower end of the external carotid, ascends on a deeper plane, 
between the external and internal carotids and the wall of the 
pharynx, and will be followed at a later stage of the dissection, 
^e external maxillary and the occipital arise immediately 
below the posterior belly of the digastric and almost at once 
disappear under cover of the muscle ; not uncommonly they 
arise under cover of its lower border. Before proceeding to 

^ 'I'he lingual \ein may join the common facial vein, in which case 
the latter usually enters the internal jugular oppoi>itc the interval between the 
hyoid bone and the thyreoid cartilage, as in the specimen depicted in Fig. xa. 
The superior thyreoid vein either ends in the internal jugular or joins the 
common facial vein opposite the tbyreo-hyoid interval. 
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and internal carotid arteries. Dissect in the interval between 
the vein and the arteries and secure the vagus nerve, which 
lies deeply. 

Remove the remains of the fascia from the carotid arteries 
and the internal jugular vein, but avoid injury to the h3rpo- 
glossal nerve and its branches ; and note the presence of 
the upper deep cervical lymph glands which lie on the 
superficial surfaces of the great arteries and the internal 
jugular vein. The glands are sometimes very large, and the 
dissectors should remember that they receive lymph from the 
face, the mouth and tongue, the posterior part Of the nose and 
the upper part of the pharynx. After the large vessels are 
cleaned, remove the fascia from the branches of the external 
carotid artery and the twigs they give off, so far as they lie in 
the region of the carotid triangle. Commence with the superior 
thyreoid. Immediately after its origin it gives off a small infra- 
hyoid branch, then a laryngeal branch which accompanies the 
internal laryngeal branch of the superior laryngeal nerve ; and, 
just before it disappears under cover of the anterior belly of the 
omo-hyoid, a sterno-mastoid branch arises from its posterior 
border and runs downwards and backwards, along the upper 
border of the omo-hyoid, across the superficial aspect of the 
common carotid artery and the internal jugular vein. Next, 
clean the lingual artery and note its small supra-hyoid branch. 
The external maxillary artery gives off no branches in the carotid 
triangle, but a sterno-mastoid branch of the occipital artery will 
usually be found passing downwards and backwards, superficial 
to the loop of the hypoglossal nerve. Push the lower border of 
the parotid gland upwards, and immediately under cover of it, 
at the level of the angle of the mandible, secure the accessory 
nerve, as it emerges from under cover of the posterior belly of 
the digastric and crosses superficial to the internal jugular vein. 
It is sometimes accompanied by an additional branch to the 
sterno-mastoid from the occipital artery. 

'rhc floor or medial boundary of the carotid triangle is 
formed by the upper part of the thyreo-hyoid muscle, the 
posterior part of the hyoglossus and the middle and inferior 
constrictors of the pharynx. The latter two muscles cannot 
be displayed at present, but the thyreo-hyoid is exposed below 
the greater cornu of the hyoid bone, and part of the hyoglossus 
can be seen in the angle between the greater cornu of the hyoid 
and the lower part of the posterior belly of the digastric. 

The Muscular Triangle. — When the deep fascia which 
covers the muscular triangle is removed, portions of three 
muscles are brought into view. Postero- superiorly is the 
anterior belly of the omo-hyoid ; more anteriorly and on 
the same plane is the sterno-hyoid ; and below and anterior to 
the sterno-hyoid, but on a deeper plane, is a small part of the 
sternothyreoid. 

The muscles mentioned may be considered to form the 
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floor or medial boundary of the triangle, and, if this view is 
taken, the structures they cover, which lie more deeply, are 
under cover of the floor. Those structures must now be 
exposed. 

Dissection. — Divide the anterior belly of the omo-hyoid along 
the anterior border of the stemo-mastoid and turn it upwards 
to its insertion into the hyoid bone. As that is done its twig of 
supply from the loop called the ansa hypoglossi will be cut. 
The ansa hypoglossi is formed by the union of the descending 
branch of the h3rpoglossal nerve and the communicating branch 
from the cervic^ plexus. Divide the sterno-hyoid as low down 
as possible ; turn it upwards to its insertion into the body of the 
hyoid bone and note its nerve of supply from the ansa hypoglossi. 
Secure the nerve to the stemo-thyreoid from the ansa hypoglossi ; 
then remove the fascia and expose the lower part of the thyreo- 
hyoid muscle, the greater part of the sterno<thyreoid and the 
anterior part of the thyreoid cartilage. Note that the sternb- 
thyreoid is inserted into an oblique line on the outer surface of 
the lamina of the thyreoid cartilage and that the thyieo-hyoid 
springs from the same line and is inserted into the greater cornu 
of the hyoid bone. The crico-thyreoid branch of the superior 
thyreoid artery may be found passing downwards and forwards 
along the upper end of the stemo-thyreoid, accompanied by the 
external lar3mgeal nerve ; or the nerve and the vessel may lie 
deep to the upper end of the muscle. 

Divide the sterno-thyreoid as low down as possible and turn 
it upwards to its insertion ; remove the fascia under cover of it 
and' expose the lobe of the th]rreoid gland, enclosed in its fascial 
sheath. Below it, a small part of the side of the trachea will be 
seen. 

The dissector should note that whilst the sterno-mastoid 
remains undisturbed the posterior part of the lobe of the thyreoid 
gland and its lower extremity are not exposed, but if the sterno- 
mastoid is displaced backwards the whole of the lateral surface 
of the lobe is brought into view. The dissector should note also 
that, until the sterno-mastoid is displaced backwards, only a 
small portion of the upper end of the common carotid and the 
lower parts of the internal and external carotid arteries are 
visible ; indeed, the common carotid may be entirely concealed. 
Only a small part of the anterior border of the internal jugular 
vein projects anterior to the sterno-mastoid in the upper angle 
of the carotid triangle ; and it also is not uncommonly hidden 
when the stemo-mastoid is well> developed. During life, however, 
when the muscle is soft and pliable the structures concealed by 
it are readily exposed, for the muscle is easily displaced back- 
wards after the fascia has been divided along its anterior border. 

In dissecting-room subjects, in which the muscles have been 
hardened by formol, it is not possible to obtain a proper view of 
the course and relations of the common carotid artery and the 
internal jugular vein, or to appreciate the relations of the first 
part of the subclavian artery and the relations of the scalenus 
anterior muscle, until the stemo-mastoid has been reflected. 
Divide the external jugular vein immediately below its origin by 
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the union of the posterior auricular vein with the communication 
from the posterior facial vein, and turn it downwards. Divide 
the great auricular nerve at the level of the angle of the mandible 
and turn it backwards ; and turn backwards also the nervus 
cutaneus colli, whose two terminal branches have been cut 
already. The clavicular head of the stemo<mastoid was cut 
when the clavicle was removed ; now divide the sternal head, 
turn the muscle upwards towards its insertion. As the muscle is 
turned upwards, sterno-mastoid branches of the transverse 
scapular, superior thyreoid, and occipital arteries will be ex- 
posed ; and if they interfere with the reflection of the muscle 
they must be divided. Slightly above the level of the sterno- 
mastoid branch of the occipit^ artery the accessory nerve will 
be found passing through the deeper fibres of the muscle, and 
care must be taken to avoid injury to it ; but it may be dissected 
out of the muscle and left in position on the lateral surface of 
the internal jugular vein. 

Deep Cervical Fascia. — When the sterno-mastoid has been 
reflected, a deep fascial plane of the neck is exposed in which 
lie many lymph glands. Before carrying the dissection further 
the dissector should reconsider the arrangement of the deep 
cervical fascia. He has already seen that it forms a complete 
sheath enclosing the muscles of the neck and the structures 
which he between and under cover of them. The general 
arrangement of the fascia is studied best on transverse 
sections of the neck made at the level of the isthmus of the 
thyreoid gland and a short distance above the sternum. At 
the former level it is possible to recognise (i) a superficial 
layer; (2) a pretracheal layer ; (3) a prevertebral layer; and (4) 
a fascial sheath which enclo.scs the common carotid arteries, 
the internal jugular vein and the vagus nerve, as they lie in 
the angular interval between the sterno-mastoid laterally, the 
thyreoid gland, the trachea, oesophagus medially, and the 
prevertebral muscles posteriorly. 

The first or superficial layer^ as it is traced backwards, 
splits to enclose the sterno-mastoid muscle (Fig, 47). Beyond 
the sterno-mastoid it passes backwards to the anterior border 
of the trapezius muscle, forming the roof of the posterior 
triangle ; then it splits again to enclose the trapezius, along 
the surfaces of which it is prolonged till it blends with the 
supraspinous ligaments and the ligamentum nuchse. The 
lamella which covers the deep surface of the sterno-mastoid is 
blended with the lateral surface of the carotid sheath. The 
pretracheal layer, which has been dissected already in the 
median plane, ensheaths the thyreoid gland and blends 

III— 9 h 
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postero-laterally with the medial surface of the carotid sheath. 
The prevertebral layer covers the anterior surfaces of the 
prevertebral muscles, and, passing laterally, blends with the 
posterior aspect of the carotid sheath ; then, turning round 
the tips of the transverse processes of the vertebrae, it passes 
backwards, covering the muscles which form the floor of the 
posterior triangle ; and it becomes continuous with the sheaths 
of the deep muscles of the back of the neck. 

Laterally and posteriorly, the superficial layer of the deep 
fascia passes upwards over the sterno- mastoid and the 

trapezius to be at- 
tached to the superior 
nuchal lines and the 
mastoid portions of 
the temporal bones. 
In the anterior cervi- 
cal region it is at- 
tached to the body 
and the greater 
cornua of the hyoid 
bone, and then, as it 
is prolonged further 
upwards, it splits an- 
teriorly to enclose 
the submaxillary 
gland, and posteriorly 
to enclose the paro- 
tid. It has been 
noted already that 
the lamella which 
passes superficial to 
the submaxillary gland is attached to the lower border of 
the mandible, and that which passes deep to the gland is 
connected above to the mylo hyoid line on the inner surface 
of the mandible. The layer which passes superficial to the 
parotid gains attachment to the zygoma and^ prolonged 
forwards to blend with the fascia covering masseter. 
The lamella which passes deep to the parotid covers its 
postero-medial and antero-medial surfaces ; the posterior part 
is attached above to the lower border of the tympanic plate, 
and the anterior part to the posterior border of the petro- 
tympanic fissure (O.T. Glaserian). It also gains an inter- 
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Fig. 46.- 


-Diagram of deep Cervical Fascia 
in sagittal section. 
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mediate attachment to the styloid process and to the posterior 
border of the angle of the mandible. That portion is 
relatively thick ; it lies in relation with the lower part of the 
antero-medial surface of the parotid and is known as the 
stylo-mandibular ligament. 

When the superficial layer is traced downwards it is found 
to split, between the cricoid cartilage and the sternum, into two 
lamellae. The more superficial of the two lies superficial to 
the sterno-mastoid and is at- 
tached, below, to the upper 
border of the sternum and the 
upper border of the clavicle. 

In the anterior region the 
deeper lamella descends upon 
the anterior surfaces of the 
infra-hyoid muscles and is at- 
tached, below, to the posterior 
surface of the manubrium ; 
laterally, it passes deep to the 
sterno - mastoid and is fused 
with the lateral border of the 
carotid sheath. In the posterior 
triangle the deeper lamella 
ensheaths the posterior belly 
of the omo hyoid and binds it 
down to the posterior border 
of the clavicle and the cartilage 
of the first rib. The space 
between the two lamelhe has 
been called the supra-sternal space. Its boundaries and con- 
tents have been fully described already (p. 122). 

The upper attachment of the pretracheal layer is to the 
cricoid cartilage and to the lamince of the thyreoid cartilage, 
below the insertion of the sterno-thyreoid muscle. At its 
lower end it blends with the fibrous pericardium in the 
middle mediastinum. 

The prevertebral layer can be followed upwards to the 
base of the skull, where it is attached, in the anterior cervical 
region, to the posterior and medial margins of the jugular 
foramen and to the basilar part of the occipital bone, anterior 
to the insertions of the prevertebral muscles and posterior to 
the superior constrictor of the pharynx. Below, it blends 
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through it run the carotid arteries, the internal jugular vein, 
and the vagus nerve, each in its own special compartment. 

Dissection , — Remove the areolar tissue and the glands which 
lie under cover of the sterno-mastoid ; stitch together the two 
parts of the divided anterior belly of the omo-hyoid muscle and 
fix the muscle to the common carotid artery and the internal 
jugular vein with one or two stitches ; then proceed to display 
the structures which lie under cover of the sterno-mastoid. A 
glance at the following list will convince the dissector that they 
are very numerous. 


Structures under cover of the Stemo*Mastoid. 

Muscles. — The upper part of the splenius capitis; the 
upper and posterior part of the posterior belly of the digastric; 
the origins of the levator scapulae, the scalenus medius, the 
longus capitis (O.T. rectus capitis anticus major), the rectus 
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capitis lateralis and the scalenus anterior ; the intermediate 
tendon of the omo-hyoid, and the lower and posterior part of 
the sterno-hyoid and sterno-thyreoid. 

Arteries. — The upper part of the common carotid (the 
lower part is still concealed by the lower part of the omo- 
hyoid and the lower parts of the sterno-hyoid and sterno- 
thyreoid muscles) ; the transverse scapular and its stern o- 
mastoid branch ; the transverse cervical ; the stern o-mastoid 
branch of the superior thyreoid ; the occipital and its sterno- 
mastoid branches. 

Veins. — The greater part of the internal jugular vein ; the 
lower transverse portion of the anterior jugular vein ; and, 
occasionally, the lower end of the external jugular vein, when 
that vessel dips forwards to its termination. 

Nerves. — The cervical plexus and its branches, including 
the phrenic nerve ; part of the accessory nerve. 

If the lower parts of the divided sterno-hyoid and sterno- 
thyreoid muscles are displaced downwards, the I6wer part of 
the common carotid and the commencement of the first part of 
the subclavian artery will be exposed. Crossing the front of 
the latter are the lower portion of the cervical part of the vagus 
and a strand of sympathetic fibres called the ansa subclavia ; 
on the left side, the subclavian artery and the ansa are con- 
cealed by the commencement of the innominate vein. At 
the same time the middle thyreoid vein will be exposed, 
and the posterior border of the lobe of the thyreoid 
gland also. 

-Dissection , — Commence by cleaning the anterior rami of 
the cervical nerves, from the second to the eighth, as they emerge 
between the muscles attached to the tubercles of the transverse 
processes of the cervical vertebrae. The first nerve, which turns 
downwards anterior to the transverse process of the atlas, will 
be exposed later. As the upper nerves are cleaned the dissectors 
will find that the second is connected to the third, and the third 
to the fourth, by looped strands, convex posteriorly, which 
constitute the lower two loops of the cervical plexus. The 
second nerve is connected with the first also by a loop, convex 
anteriorly, which passes upwards anterior to the transverse 
process of the atlas and posterior to the upper part of the internal 
jugular vein. It can be exposed if the vein is pulled forwards ; 
and the dissector must at the same time secure the twigs of con- 
nection which pass from the medial side of the loop to the hypo- 
glossal nerve and to the superior cervical ganglion of the sym- 
pathetic trunk, which lies behind the upper part of the internal 
carotid artery. 

After the dissector has defined the loops of the plexus he 



THE ANTERIOR PART OF THE NECK 141 

should trace the remains of the lesser occipital, the great auricu- 
lar, the nervus cutaneus colli and the supraclavicular branches, 
which he displayed in the posterior triangle, to their origins 
from the roots of the plexus. The communicating branches 
which pass forwards to the descendens h3rpoglossi from the 
second, and sometimes also from the third cervical nerve, must 
be followed ; they may cross either superficial or deep to the 
internal jugular vein. Then the phrenic nerve, which springs 
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This diagram shows that the descendens h>poglossi, the branch to the 
thyreo-hyoid, and in all probability the brain hes to the genio-h>oid, are 
composetl of fibres given to the h>pogloss.d by the communicating twigs 
it receives fiom the first cervical nerve. 

from the fourth cervical nerve, and receives additional twigs 
from the third and fifth nerves, must be followed downwards 
and medially, till it disappears under cover of the lower part of 
the internal jugular vein. It lies upon the surface of the s^enus 
anterior and passes deep to the omo-hyoid muscle and the 
transverse cervical and transverse scapular arteries. Running 
upwards parallel with, and anterior to it, is the ascending cervical 
branch of the inferior thyreoid artery. 

Plexus Cervicalis. — The cervical plexus is a looped plexus 
formed by the first four cervical nerves. It lies in the upper 
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part of the side of the neck, under cover of the sterno-mastoid. 
The upper loop of the plexus, which connects the first and 
second nerves together, is directed forwards and lies between 
the internal jugular vein anteriorly, and the transverse process 
of the atlas posteriorly. The second and third loops, which 
unite the second and third and the third and fourth nerves, 
are directed backwards ; and they lie on the superficial surface 
of the upper part of the scalenus medius muscle. The first 
loop is connected with the upper ganglion of the sympathetic 
trunk and with the hypoglossal nerve ; and the roots of the 
second, third, and fourth nerves also are connected, by grey 
rami, with the upper cervical sympathetic ganglion. 

The branches of the plexus are divisible into two main 
groups, the superficial and the deep. The deep branches are 
separable into two groups : the anterior, which run forwards, 
and the posterior, which run backwards ; and the superficial 
branches are classified as ascending, transverse, and descending. 

The anterior group of deep branches includes : (i) The ramus 
communicans cervicalis (p. 13 1), and (2) the phrenic nerve. 
(3) Less irnportant muscular branches, from the first loop to 
(a) the rectus capitis lateralis ; (fi) the rectus capitis anterior 
(O.T. rectus capitis anticus minor); (^r) the longus capitis 
(O.T. rectus capitis anticus major). (4) Muscular branches, 
from the third and fourth nerves, to the longus colli. 

The posterior group of deep branches is formed by : (i) The 
communicating branches to the accessory nerve. (2) Branches 
of supply to ; (a) the sterno-mastoid, from the second nerye ; 
{fi) the levator scapulae, from the third and fourth ; (^•) 
the trapezius, from the third and fourth; (i) the scalenus 
medius, from the second, third, and fourth. 

The ascending group of superficial branches is formed by the 
lesser occipital and great auricular nerves. The transverse 
branch is the nervus cutaneus colli ; and the descending 
branches are the supraclavicular nerves. All the superficial 
nerves have already been traced in the earlier stages of the 
dissection (pp. 34, 35). The small muscular branches 
require no special notice, but the phrenic nerve requires 
careful consideration. 

Tenrus Phrenicus. — The importance of the phrenic nerve 
depends upon the fact that it is the nerve of supply to the 
chief muscle of respiration, the diaphragm. The majority of 
its fibres spring from the fourth cervical nerve, but it receives 
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PLATE VI 


Fig. 51. — Dissection of the Head and Neck of the same subject 
as that shown in Fig. 15, but the greater part of the parotid 
gland, the greater pait of the sterno-mastoid muscle, the 
greater part of the external jugular vein, portions of other 
veins, portions of the sterno-hyoid and sterno-thyreoid 
muscles, and the submaxillary gland have been removed 
to display deeper structures. 
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twigs from the third and, not uncommonly, from the fifth 
nerve also. It descends from the neck through the superior 
and middle mediastinal regions of the thorax, and, after 
piercing the diaphragm, it is distributed on its lower surface. 
Only the cervical portion of the nerve belongs to the dis- 
sector of the neck ; the remainder is displayed by the dissector 
of the thorax (p. 43, Vol. II.). In the neck, the nerve runs 
downwards and medially, on the superficial surface of the 
scalenus anterior, which forms its deep relation. It is 
covered by skin, superficial fascia and platysma, deep fascia 
and the sterno- mastoid; deep to the sterno-mastoid, it is 
overlapped by the internal jugular vein, and it is crossed by 
the omo-hyoid, the anterior jugular vein, and the transverse 
cervical and transverse scapular arteries ; in addition, the left 
nerve is crossed by the thoracic duct, and the right nerve 
by the right lymph duct. At the root of the neck it passes 
from the medial border of the anterior scalene to the 
anterior surface of the first part of the subclavian artery ; on 
the right side it crosses the artery, on the left it descends in 
front of it ; it is covered anteriorly, on both sides, by the 
clavicle and by the commencement of the innominate vein ; and 
it crosses either anterior or posterior to the internal mammary 
artery. . It gives off no branches in the neck, but it sometimes 
receives a communication from the nerve to the subclavius. 

After the dissector has completed the examination of the formation, the 
-relations, and the branches of the cervical plexus, he should replace the 
divided infra-hyoid muscles in position and study their attachments and 
relations. 

The Infra-hyoid Muscles are a series of fiat, band-like 
muscles which lie upon the trachea, thyreoid gland, and 
larynx. They are disposed in two strata — viz., the omo-hyoid 
and the sterno-hyoid constituting a superficial layer ; and 
the sterno-thyreoid and thyreo-hyoid a deep layer. 

Musculus Omohyoideus . — The omo-hyoid is a two-bellied 
muscle. The posterior belly springs from the upper border of 
the scapula and the upper transverse scapular ligament. It 
crosses the posterior triangle of the neck, dividing it into 
occipital and subclavian portions, and terminates, under cover 
of the sterno-mastoid muscle, in an intermediate tendon. 
The muscle is superficial to the brachial plexus, and the 
tendon is superficial to the phrenic nerve and the scalenus 
anterior. The tendon is held in position by a strong process 
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of cervical fascia which is firmly attached below to the 
sternum and the first costal cartilage. The anterior belly 
emerges from under cover of the anterior border of the 
sterno-mastoid, and takes an almost vertical course through 
the anterior triangle. It is inserted into the lower border of 
the body of the hyoid bone, at the lateral side of the sterno- 


hyoid. In the antt'iitn tri.inglc of the neck it forms the 
boundary between the iMioiui and tlu* muscular subdivisions, 
and it lies superficial to the internal jugular vein, the 
common carotid artery, the dcscendcns hypoglossi, the 
supcrioi tliyrcoid aiicry, the external laryngeal nerve, the 
attach I nenis t)f the sterno-thyreoid and thyreo-hyoid muscles 
to the lamina of the thyreoid cartilage; and immediately 
voi. in — 10 
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below its insertion it covers part of the thyreo-hyoid 
membrane. Both bellies are supplied by branches from the 
ansa hypoghssu Acting from the scapula it pulls the hyoid 
bone downwards and slightly backwards. 

Musculus Sternohyoideus. — ^The sterno-hyoid muscle arises 
from the posterior aspect of the medial end of the clavicle, 
the posterior sterno-clavicular ligament, and the posterior 
surface of the manubrium sterni. It is inserted into the 
lower border of the body of the hyoid bone, between the 
median plane and the insertion of the omo-hyoid. A short 
distance above the sternum an oblique tendinous intersection 
frequently divides it into two portions. The lower part of 
the muscle is covered by the sterno-mastoid, and it is crossed 
by the anterior jugular vein. Its principal deep relations are 
the lower part of the common carotid artery and the sterno- 
thyreoid muscle, which separates it from the lateral lobe of 
the thyreoid gland. It is supplied by branches from the 
ansa hypoglossL It pulls the hyoid bone downwards. 

Musculus Stemoihyreoideus, — The sterno-thyreoid muscle 
lies under cover of the preceding and is broader but shorter. 
It springs from the posterior aspect of the manubrium sterni 
and from the cartilage of the first rib. Diverging slightly 
from its fellow as it ascends, it is inserted into the oblique 
line on the lateral face of the lamina of the thyreoid cartilage, 
parallel with and immediately below the thyreo-hyoid. An 
.incomplete tendinous intersection may sometimes be noticed 
interrupting its muscular fibres. In the neck, it is covered 
in the greater part of its extent by the sterno hyoid ; but the 
posterior part of its insertion is covered by the anterior belly 
of the omo-hyoid ; and the lower and anterior part is covered 
by skin and fascia only. The nerve supply is derived from the 
ansa hypoglossi. It pulls the thyreoid cartilage downwards. 

Musculus Thyreohyoideus, — The thyreo-hyoid muscle lies 
on the same plane as the sterno-thyreoid, and may be 
regarded as its upward continuation. It takes origin from 
the oblique line on the lateral surface of the lamina of the 
thyreoid cartilage, and is inserted into the lower border of the 
greater cornu of the hyoid bone, under cover of the omo- 
hyoid muscle. It conceals part of the lamina of the 
thyreoid cartilage and the lateral part of the thyreo-hyoid 
membrane, and the aperture in the membrane through which 
the laryngeal branch of the superior thyreoid artery and the 



THE ANTERIOR PART OF THE NECK 147 


internal laryngeal nerve enter the pharynx. It is supplied by 
a twig from the hypoglossal nerve. It approximates the hyoid 
bone to the thyreoid cartilage. 

Dissection . — The dissectors of the head and neck should now 
proceed to study the relations of the conunon carotid and sub- 
clavian arteries, the cervical part of the thoracic duct, and the 
dome of the pleura, before those structures are disturbed by the 
dissectorjs of the thorax. Whilst this is being done, the omo- 
hyoid must be retained in position, but the upper and lower 
portions of the other infra-hyoid muscles may be turned upwards 
and downwards respectively. 

Remove the remains of the fascial sheath from around the 
common carotid artery and the adjacent part of the internal 
jugular vein. Separate the vein from the artery, and clean the 
portion of the vagus nerve which lies between them on a posterior 
plane. Note that, on the right side, the nerve crosses the anterior 
surface of the subclavian artery, and there gives off its recurrent 
branch ; and that, on the left side, it lies medial to the sub- 
clavian artery, and in an anterior plane. 

After the lower parts of the cervical portions of the vagi have 
been cleaned, look for the terminal part of the thoracic duct, on 
the left side, and for the right lymph duct, on the right side. 
In seeking for the thoracic duct, pull the lower end of the left 
internal jugular vein aside and displace the common carotid 
artery forwards ; then look for the duct, as it turns laterally 
from the border of the oesophagus, a little below the level of the 
cricoid cartilage ; trace it, posterior to the internal ju^lar vein, 
to its termination in the commencement of the innominate vein. 
On the right side, look for the right lymph duct entering the 
innominate vein in the angle of union of the internal jugular 
and subclavian veins. Next, look for the cervical portion of the 
sympathetic trunk, which descends posterior to the common 
carotid. Clean the nerve trunk carefully and clean also the 
inferior thyreoid artery, which crosses anterior or posterior to it, 
at the level of the cricoid cartilage. Displace the common 
carotid laterally, and in the angle between the borders of the 
trachea and the oesophagus find the recurrent branch of the 
vagus ; trace it upwards to the point where it disappears under 
cover of the lobe of the thyreoid gland, and downwards to the 
subclavian artery. 

Arteria Carotis Communis. — The common carotid artery 
arises differently on the two sides. On the right side, it arises 
as a terminal branch of the innominate artery, behind the 
sterno-clavicular joint ; on the left side, it springs from the 
aortic arch, in the superior mediastinum. The left artery 
ascends to the back of the left sterno-clavicular articulation. 
From the sterno-clavicular joint each common carotid artery 
runs upwards, backwards, and slightly laterally to the level of 
the upper border of the thyreoid cartilage, which lie^ opposite 
the fibro-cartilage between the third and fourth cervical 
III-— 10 a 
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right side, the recurrent nerve crosses posterior to it, immedi- 
ately above its origin ; and on the left side, the thoracic duct 
turns laterally behind it, between it and the vertebral artery. 

To its medial side^ below, lie the trachea and oesophagus, 
with the recurrent nerve in the angle between their adjacent 
borders; and to the medial side of its upper part are the 
larynx and pharynx. The lobe of the thyreoid gland 
lies either ‘medial to the artery, separating it from the 
oesophagus, pharynx, trachea, and larynx, or it forms a direct 
anterior relation (Figs. 48, 53), Between its upper extremity 
and the inferior constrictor muscle of the pharynx lies the 
glomus caroticum. 
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Fk; 54 — 'rr.ins\ersc section through the Nock at the level of the 
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As a rule, the terminal divisions are the only branches of 
the common carotid, but occasionally the superior thyreoid 
or the ascending pharyngeal artery arises from it, instead 
of from the external carotid. That is more especially the 
case when the division of the common carotid takes place at 
a higher level than usual. 


Glomus Caroticum. — The glomus caroticum is a little, oval, reddish- 
brown body, placed upon the deep aspect of the common carotid artery at 
the point where it bifurcates. To expose it, therefore, the vessel must be 
twisted round in such a manner that its posterior surface is turned forwards. 
It is closely connected with the sympathetic filaments which twine around 
the carotid vessels; and in structure it is similar in its nature to the 
glomus coccygeum, which rests upon the anterior aspect of the coccyx. 
It is included, therefore, in the group of ductless glands. Entering it are 
numerous minute arterial twigs, which take origin from the termination of 
the common carotid and the commencement of the ekternal carotid. The 
in*— 10^ 
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end of the internal jugular vein and the common carotid 
artery ; the remainder can be seen if the internal jugular vein 
is drawn aside. On the left side, the first part of the artery is 
concealed by the commencement of the innominate vein, which 
must be pushed aside. On both sides, the second part of 
the artery lies posterior to the scalenus anterior, which must 
be left in position. 

The subclavian artery is the first portion of the great 
arterial trunk which carries blood for the supply of the upper 
extremity. It arises differently on the two sides of the body. 
On the right side^ it takes origin, behind the sterno-clavicular 
joint, as a terminal branch of the innominate artery. On 
the left sidCy it arises from the aortic arch, in the superior 
mediastinum. In both cases, it takes an arched course 
laterally across the root of the neck, posterior to the scalenus 
anterior and on the anterior surface of the cervical dome of 
pleura, a short distance below- its summit. At the outer 
border of the first rib it becomes the axillary artery. 

For descriptive purposes the artery is divided into three 
parts. The frst part extends from the origin of the vessel 
to the medial margin of the scalenus anterior; the second 
portion lies posterior to that muscle ; and the third part 
extends from the lateral border of the scalenus anterior to 
the outer border of the first rib. 

First Part. — Owing to the difference of origin, the relations 
of the first portion of the subclavian artery are not the same 
on the two sides of the body. The first part of the right 
subclavian extends obliquely upwards and laterally, and at its 
termination at the medial margin of the scalenus anterior 
it has reached a point above the level of the clavicle. It is 
placed very deeply. Anteriorly, it is covered by the skin, 
superficial fascia, platysma, deep fascia, and three muscular 
strata — viz., the clavicular origin of the sterno-mastoid, the 
sterno-hyoid, and the sterno-thyreoid. Three veins and some 
nerves are placed anterior to it. At the medial margin of 
the scalenus anterior it is crossed by the internal jugular 
and vertebral veins, whilst the anterior jugular vein, as it 
passes laterally under cover of the sterno-mastoid, is separated 
from it by the sterno hyoid and sterno-thyreoid muscles. The 
nerves which cross anterior to it are the vagus, a loop from 
the sympathetic (ansa subclavia), and in some cases cardiac 
branches of the vagus and sympathetic as they run to the 
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thorax. At the lower margin of the artery the vagus nerve 
gives off its recurrent branch. 

The cervical dome of the pleura is both below and posterior 
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Fig. 56. — Diagram of Subclavian Arteries and their 
branches. 


to the artery, and the recurrent branch of the vagus nerve 
hooks round below and ascends posterior to it.^ 

On the left side^ the first part of the subclavian ascends 
almost vertically from its origin from the aortic arch, and, 

* If the lung has been removed by the dissector of the thorax the lower 
JIM posterior relations should be verified by examination from the thoracic 
side. 
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reaching the root of the neck, it curves laterally across the 
dome of the pleura to the medial margin of the scalenus 
anterior. The relations of the cervical part are somewhat 
different from those on the right side. The same fascial 
and muscular layers, and the same nerves and veins, are 
anterior to it. Owing to its different direction, however, the 
nerves and veins are placed more or less parallel to it. Three 
additional relations are established — viz., the phrenic nerve and 
the left innominate vein lie anterior to it ; and the thoracic 
duct first passes upwards in relation to its medial or right 
side, and then arches over it to reach the angle of junction 
between the subclavian and internal jugular veins (Fig. 55). 

The recurrent nerve on the left side hooks round the arch 
of the aorta, and lies to the medial side of the subclavian 
artery. 

Second Part . — The second portion of the subclavian artery 
forms the highest part or summit of the arch, and rises from 
half an inch to an inch above the level of the clavicle. 

In that part of its course the vessel has not so many 
superficial relations. Anteriorly^ it is covered by — (i) skin; 
(2) superficial fascia and platysma; (3) deep fascia; (4) 
clavicular head of the sterno-mastoid ; (5) scalenus anterior. 
The phrenic nerve on the right side is also an anterior 
relation, but it is separated from the artery by the medial 
margin of the scalenus anterior. Posteriorly and inferiorlp^ 
the vessel is in relation with the pleura, Sibson’s fascia inter- 
vening. The subclavian vein lies at a lower level than the 
artery and on an anterior plane, and is separated from it 
by the scalenus anterior. 

The third part of the subclavian artery is described on 
p. 41. 

Branches of the Subclavian Artery. — Four branches 
spring from the subclavian trunk (Fig. 56). Three take 
oiigin, as a general rule, from the first part of the artery, 
and one from the second part. They are — 


[ I. Vertebral. 


From the 
Jirs/ pati. 

From the 
second paH. 


-! 2. Thyreo-cervical. 

\ 3. Internal mammary. 
( Costo-cervical. 


Inferior thyreoid. 
Transverse cervical. 
Transverse scapular. 

' Superior intercostal. 
^ Deep cervical. 


In a great number of cases a branch of considerable size springs from 
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the third part of the subclavian artery. In some cases it is the descend- 
ing branch of the transverse cervical, which then arises directly from the 
subclavian. In other cases it is the transverse scapular artery. 

Arteria Vertebralis. — The vertebral artery is the first 
branch of the subclavian. It springs from the upper and 
posterior aspect of the trunk, about 6.2 mm. (a quarter of an 
inch) from the medial margin of the scalenus anterior, on the 
right side, and from the point where the vessel reaches the 
root of the neck, on the left side. Only a small portion of it 
is seen in the present dissection. It proceeds upwards, in the 
interval between the longus colli and the scalenus anterior 
muscles, posterior to the common carotid, and disappears into 
the foramen transversarium of the sixth cervical vertebra. It 
is placed very deeply, and is covered anteriorly by its conx- 
panion vein and the common carotid artery. Numerous large 
sympathetic twigs accompany it. 

The vertebral artery on the left side is posterior to the 
internal jugular vein and the common carotid artery, and it 
is crossed by the thoracic duct. 

The vertebral vein issues from the aperture in the transverse 
process of the sixth cervical vertebra. It passes downwards, 
antero-lateral to its companion artery, and posterior to the 
internal jugular vein, to open into the posterior aspect of the 
commencement of the corresponding innominate vein. Near 
its termination it crosses the subclavian artery. It receives 
the deep cervical and the anterior vertebral veins, 

Truncus Thyreocervicalis (O.T. Thyroid. Axis). — The 
thyreo-cervical trunk is a short wide vessel, which arises from 
the anterior aspect of the subclavian artery, close to the 
medial margin of the scalenus anterior, and under cover of 
the internal jugular vein. It lies between the phrenic and 
vagus nerves, and almost immediately breaks up into its 
three terminal branches — viz., the inferior thyreoid, the trans- 
verse scapular, and the transverse cervical. 

Arteria Thyreoidea Inferior. — The inferior thyreoid artery 
takes a sinuous course to reach the thyreoid gland. First, it 
ascends for a short distance along the medial border of the 
scalenus anterior, and under cover of the internal jugular 
vein ; then, at the level of the cricoid cartilage, it turns 
suddenly medialwards and passes posterior to the vagus, the 
sympathetic, and the common carotid artery, to reach the 
posterior border of the thyreoid gland. There it gives off 



THE ANTERIOR PART OF THE NECK 155 


branches to the pharynx and larynx, and then descends along 
the posterior border of the thyreoid gland, distributing 
branches to its substance and to the trachea and the 
oesophagus. 

The following branches will be noticed arising from the 
inferior thyreoid artery ; — 

1. Ascending cervical. 5. (Esophageal. 

2. Inferior laryngeal. 6. Glandular. 

3. Tracheal. 7. Muscular. 

4. I*haryngeal. 

Arteria Cervicaiis Ascendens , — The ascending cervical artery 
(Fig. 5 1 ) is a small but constant vessel which runs upwards, in 
the interval between the scalenus anterior and longus capitis, 
and gives branches to the muscles in front of the vertebral 
column. It also gives off spinal branches^ which enter the 
vertebral canal upon the spinal nerves, and anastomose with 
branches from the vertebral artery. The ultimate distribu- 
tion of the spinal branches has been noticed already (p. 79). 

Arteria Laryngea Inferior — The inferior laryngeal artery is 
a small vessel which accompanies the recurrent nerve to the 
larynx. 

The tracheal^ oesophageal, and pharyngeal branches supply 
the trachea, the gullet, and the pharynx. They are of small 
size, and anastomose with the bronchial and oesophageal 
branches of the thoracic aorta. The glandular branches are 
usually two in number. One ascends upon the posterior 
aspect of the corresponding lobe of the thyreoid gland, whilst 
the other is given to its base or lower end. They inosculate 
with the corresponding vessels of the opposite side, and also 
with the branches of the superior thyreoid artery. The 
muscular branches are a series of irregular twigs given to 
neighbouring muscles. 

VencB Thyreoidece Inferiores, — ^The inferior thyreoid veins do 
not run in company with the arteries of the same name. Each 
is a comparatively large vessel which comes from the corre- 
sponding lobe and the isthmus of the thyreoid gland, and 
descends upon the trachea under cover of the sterno-thyreoid 
muscle. The veins of both sides enter the thorax, and 
frequently unite to form a short common stem, which opens 
into the left innominate vein. In other cases, however, the 
right vein opens separately into the angle of union between 
the two innominate veins. Both veins, as they proceed 
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downwards, receive tributaries from the larynx, trachea and 
oesophagus. 

The anterior vertebral vein accompanies the ascending 
cervical artery, and opens into the vertebral vein as it issues 
from the foramen transversarium of the sixth cervical vertebra. 

Arterise Transversae Scapulae et Colli. — The transverse 
scapular and the transverse cervical arteries have already 
been examined in the greater part of their courses (p. 34). 
After taking origin from the thyreo-cervical trunk, they both 
pass laterally, across the scalenus anterior muscle and the 
phrenic nerve, under cover of the clavicular head of the 
sterno-mastoid. The transverse scapular crosses the anterior 
scalene muscle close to its insertion, immediately above the 
subclavian vein ; the transverse cervical is placed at a slightly 
higher level. 

The transverse scapular and transverse cervical veins have 
already been seen joining the external jugular vein (p. 40). 

Arteria Mammaria Interna. — The internal mammary artery 
springs from the lower and anterior aspect of the subclavian, 
directly below the thyreo-cervical trunk. It passes downwards 
to reach the thorax, lying upon the anterior surface of the 
pleura, and posterior to the medial end of the clavicle and 
the medial end of the subclavian vein. As it lies posterior 
to the ' subclavian vein the phrenic nerve passes from its 
lateral to its medial side, either anterior or posterior to it. 
In the neck the internal mammary artery is not accompanied 
by a vein. 

Truncus Costocervicalis. — On the right side the costo- 
cervical trunk takes origin from the posterior aspect of the 
second portion of the subclavian artery, close to the medial 
border of the scalenus anterior. To bring it into view the 
subclavian artery must be dislodged from its position. On 
the left side, however, it proceeds, as a rule, from the first 
part of the parent trunk. It is a short trunk which passes 
upwards and backw^ards, over the apex of the pleura, to the 
neck of the first rib, where it divides into the deep cervical 
artery and the superior intercostal artery. 

If the lung is removed from the thorax, the dissector 
should take the opportunity of examining this artery from the 
thoracic aspect. 

Arteria Cervicalis Profunda, — The deep cervical artery 
passes dorsally, and disappears from view between the 
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transverse process of the seventh cervical vertebra and the 
neck of the first rib. It has been already noticed in the 
dissection of the back of the neck (p. 67). 

The deep cervical vein is a large vessel. It joins the 
vertebral vein. 

Arteria Intercostalis Suprema. — The superior intercostal 
artery turns downwards, anterior to the neck of the first rib, 
between the first thoracic nerve and the first thoracic ganglion 
of the sympathetic trunk. It gives a posterior intercostal 
branch to the first space and ends as the posterior intercostal 
artery of the second space (Fig. 56). 

Vena Subclavia. — The subclavian vein is the continuation 
of the axillary vein into the root of the neck. It begins 
at the outer border of the first rib, and arches medially 
across the anterior surface of the lower end of the scalenus 
anterior. At the medial margin of that muscle, and posterior 
to the sternal end of the clavicle, it unites with the internal 
jugular vein to form the innominate vein. In connection with 
the subclavian vein note: (i) that the arch which it forms 
is not so pronounced as the arch of the corresponding 
artery; (2) that throughout its whole course it lies at a 
lower level, and upon a plane anterior to the artery; and 
(3) that it is separated from the artery by the scalenus 
anterior and the phrenic nerve. In the whole of its course 
the vein lies posterior to the clavicle. 

The sheath of the subclavian vein is attached to tho posterior surface of 
the costo-coracoid membrane. The relation is son^p^practical importance ; 
for, on account of it, a forward movement of the clavicle drags upon the 
vein, and in cases where the vessel is wounded there is always a danger of 
air being sucked into the vein by such a movement. 

The tributary of the subclavian vein is the external jugular 
vein, which joins it at the lateral margin of the scalenus 
anterior. 

Ductus Thoracicus et Ductus Xyinphaticus Dexter. — The 
thoracic duct is the vessel by means of which the chyle, and 
the lymph derived from by far the greater part of the body, 
are poured into the venous system on the left side (p. 147). 
Its terminal or cervical portion is displayed in the dissection of 
the neck. It is a stnall, thin-walled vessel, frequently mistaken 
for a vein, which enters the root of the neck at the left 
margin of the oesophagus. It is there that it should be 
sought for. At the level of the seventh cervical vertebra it 
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arches laterally and forwards, and then downwards, above 
the apex of the pleura, and it enters the innominate vein in the 
angle of the union of the internal jugular vein with the 
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subclavian. As the thoracic duct courses laterally it lies at 
a higher level than the subclavian ar^^j-and passes posterior to 
the common carotid artery, the vagus nerve, and the internal 
jugular vein ; and anterior to the vertebral artery and vein 
and the thyreo-cervical trunk or its inferior thyreoid branch ; 
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and as it runs downwards to its termination it is separated 
from the scalenus anterior by the transverse cervical and 
transverse scapular arteries and the phrenic nerve. Further, 
as it approaches the point at which it ends, it lies anterior 
to the first part of the subclavian artery (Figs. 55, 56). 

A valve composed of two semilunar segments guards its 
entrance into the innominate vein. 

The right lymph duct is the corresponding vessel on the 
right side, but it is a comparatively insignificant channel 
which conveys lymph from a much more restricted area. It 
commences in the root of the neck, where it is formed by 
the union of the broncho-mediastinal trunk with the sub- 
clavian and jugular lymphatic trunks of the right side. It 
terminates in the commencement of the innominate vein 
by opening into it in the angle of union of the subclavian 
and internal jugular veins. As in the case of the thoracic 
duct, its orifice is guarded by a double valve. Through 
the broncho-mediastinal trunk it receives lymph from the 
intercostal glands which lie in the upper intercostal spaces 
of the right side, and from the thoracic visceral lymph 
glands of the right side ; and, through the right subclavian 
and jugular lymph trunks, lymph is poured into it from the 
right upper extremity and the right side of the head and 
neck, respectively. It constitutes, therefore, the main lymph 
drain for the following districts: (i) right upper limb; (2) 
right side of the head and neck ; (3) upper part of right 
thoracic wall ; (4) right side of diaphragm and upper surface 
of liver; (5) thoracic viscera on right side of median plane, 
viz., right side of the heart and pericardium and the right 
lung and pleura. But not uncommonly the broncho-medi- 
astinal, the right jugular and subclavian lymph trunks open 
separately into the internal jugular, the subclavian or the inno- 
minate vein. 

Oervical Pleura. — The pleural sac of each side, with the 
apex of the corresponding lung, projects upwards into the 
root of the neck, and the dissector should now examine the 
height to which it rises, and the connections which it estab- 
lishes. Its height, with reference to the first pair of costal 
arches, varies in different subjects. In some cases it extends 
upwards for two inches above the sternal end of the first 
rib ; in others, for not more than one inch. The differences 
depend on the degree of obliquity of the' thoracic inlet 
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Posteriorly, in the majority of cases, the apex of the pleura 
corresponds, in level, with the neck of the first rib. It forms 
a dome-like roof for each side of the thoracic cavity, and is 
strengthened by a fascial expansion (frequently termed Stdson^s 
fascia\ which covers it completely, and is attached, on the 
one hand, to the transverse process of the seventh cervical 


Fig. 58. — Dissection of the Parotid, Submaxillary, and Sublingual Glands. 


vertebra, and, on the other, to the inner margin of the 
first rib. 

Note that it is in relation with : (1) the scalenus anterior ; 
(2) the scalenus medius ; (3) the subclavian artery ; {4) the 
vertebral artery ; (5) the costo-cervical trunk ; (6) the superior 
intercostal artery; (7) the internal mammary artery; (8) the 
innominate vein; (9) the vertebral vein ; (10) the subclavian 
vein; (11) the vagus nerve; (12) the phrenic nerve ; (13) the 
recurrent nerve, on the right side; (14) the first thoracic 
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nerve; (15) the first thoracic ganglion of the sympathetic; 
(16) the ansa subclavia (Vieussenii). 

The scalenus anterior covers the antero-lateral part of the 
dome, separating it from the subclavian vein, which ends at 
the medial border of the muscle. Immediately above the 
vein the subclavian artery crosses the dome, below its apex. 
The internal mammary artery descends from the subclavian, 
passes posterior to the subclavian vein, and is crossed, as it 
lies behind the vein, by the phrenic nerve, which passes in 
some cases anterior to, and in others posterior to the artery. 
The costo-cervical trunk ascends from the subclavian and 
crosses the apex of the dome ; its superior intercostal branch 
descends, posterior to the apex, between the first intercostal 
nerve on the lateral side, and the first thoracic sympathetic 
ganglion on the medial side. The vagus nerve descends 
anterior to the medial part of the subclavian artery, and, on 
the right side, its recurrent branch turns round the lower 
border of the artery ; the ansa subclavia lies to the lateral 
side of the recurrent nerve. 


PAROTID REGION. 

It is not i)ossible to examine the relations of either the 
whole of the internal jugular vein or the external carotid 
artery, or the whole of the cervical portion of the internal 
carotid, until the parotid gland has been removed, the infra- 
temporal and submaxillary regions have been dissected, and 
the posterior belly of the digastric and the styloid process 
have been detached and displaced forwards. It is important, 
however, that the internal jugular vein should be retained in 
position whilst those parts of the dissection are being pro- 
ceeded with ; the dissector should therefore stitch the sub- 
clavian vein to the anterior surface of the scalenus anterior, 
and the lower part of the internal jugular vein to the first 
part of the subclavian artery, before proceeding to the study 
and removal of the parotid gland. 

Olandula Parotis. — The parotid gland is wedged into a 
more or less triangular interval, the parotid space^ which is 
bounded anteriorly by the posterior borders of the masseter, 
the ramus of the mandible, and the internal pterygoid, and 
postero-medially by the anterior border of the sterno-mastoid, 
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the mastoid process, the posterior belly of the digastric, the 
styloid process, and the stylo- hyoid muscle. The space 
extends upwards to the external acoustic meatus, and it is 
prolonged downwards into the carotid triangle, into which 
the lower extremity of the gland descends, for a short 
distance, beyond the angle of the mandible. The gland, 
however, is more extensive than the space and passes for a 
varying distance forwards, beyond the anterior border of the 


1. Posterior facial vein 

2. M. sternomastoideus 

3. M. digastricus 

4. Accessory nerve 

5. Internal jugular 

6. M. stylonyoideus 

7. Glossopharyngeal 
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Fig. 59. — Transverse section through the Head at the level of the Hard 
Palate. It shows the relations of the parotid gland, etc. 


space, over the superficial surface of the masseter (Figs. 4, 58). 

In accordance with the position which it occupies the 
gland may be described as possessing four surfaces, two 
extremities, and four borders. The surfaces are superficial 
or lateral, postero-medial, antero-medial, and superior; the 
extremities, upper and lower ; the borders, anterior, posterior, 
medial, and superior. The medial border separates the 
antero-medial from the postero-medial surface. The anterior 
and posterior borders separate the lateral surface from the 
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antero-medial and postero-medial surfaces, respectively. The 
upper border circumscribes the upper surface and intervenes 
between it and the other three surfaces. 

The superficial surface is irregular in outline (Figs. 4 and 
60), It is covered by skin, superficial fascia, platysma and 
risorius, and deep fascia. Embedded in it are a few superficial 
parotid lymph glands, which receive lymph from the anterior 
part of the scalp, from the face, above the level of the mouth, 
and from the lateral surface of the auricle. Posteriorly, 



border of the sterno-mastoid muscle. Above, it touches the 
f)osterior part of the lower border of the zygoma and the lower 
surface of the external meatus. 

From beneath the part in contact with the zygoma emerge 
the auriculo-temporal nerve, the temporal branches of the 
facial nerve, and the superficial temporal artery, on their way to 
the scalp ; and the posterior facial vein disappears under cover 
of it. Its lower extremity, which is wedged between the angle 
of the mandible and the anterior border of the sterno-mastoid, 
is usually in contact with one of the upper deep cervical glands, 
whilst the cervical branch of the facial nerve, the posterior 
facial vein, and a communication to the external jugular 
vein emerge from it \ the former two pass downwards and 
forwards, and the latter one passes downwards and backwards, 
m— 11a 
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From under cover of the anterior border, which rests upon 
the masseter, the duct of the gland (Stensen’s), the transverse 
facial artery, and the zygomatic, buccal, and mandibular 
branches of the facial nerve pass forwards ; and the transverse 
facial vein disappears under cover of it. 

The duct of the parotid gland (Stensen^s), after appearing 
from under cover of the anterior border of the gland, runs 
forwards, across the masseter, at the level of a line drawn 
from the lobule of the auricle to a point situated midway 
between the red margin of the upper lip and the ala of 
the nose. At the anterior border of the masseter it turns 
inwards, at right angles to its former course, and after piercing 
the sucking pad of fat, the buccinator fascia, the buccinator 
muscle and the mucous membrane of the vestibule of the 
mouth, it opens into the vestibule, on the apex of a papilla, 
opposite the second molar tooth of the maxilla. 

Immediately in front of the anterior border of the gland, 
below the zygoma and above the duct, lies a small separated 
portion of the gland substance called the accessory parotid ; its 
duct opens into the main duct. 

Dissection, — The gland must-be removed piecemeal as the 
structures which pass through it are dissected out. The facial 
nerve and its branches are the most superficial structures in the 
substance of the parotid ; therefore they must be dissected first. 
Trace the terminal branches backwards into the gland until they 
join the main divisions, which are the upper and the lower. 
The temporal ahd zygomatic branches spring from the upper 
division ; the buccal, mandibular, and cervical spring from 
the lower division. Follow the divisions badkwards, across the 
posterior facial vein, to their union with the trunk of the nerve, 
which pierces the postero-medial surface of the gland ; then trace 
the trunk, across the root of the styloid process, to the stylo-mastoid 
foramen, and secure the branch which springs from it to supply 
the posterior belly of the digastric and the stylo-hyoid muscles, 
and the posterior auricular branch. As the trunk of the nerve 
is being cleaned the posterior auricular branch of the external 
carotid artery will probably be exposed, passing upwards and 
backwards, along the upper border of the posterior belly of the 
digastric, to the back of the external meatus, and crossing either 
superficial or deep to the nerve. Next, remove the deeper parts 
of the gland and expose the posterior facial vein, descending 
towards the angle of the mandible. It receives the transverse 
facial and the internal maxillary veins, and it gives off a com- 
municating branch to the external jugular vein ; then it passes 
out of the lower end of the gland and unites with the anterior 
facial vein to form the common facial vein. Deep to the veins 
will be found the upper end of the external carotid artery dividing 
into its superficial temporal and internal maxillary branches ; 
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and the transverse facial and middle temporal offsets of the 
superficial temporal will also be displayed. 

When the remains of the deeper part of the gland have been 
removed, the styloid process with the origin of the stylo-hyoid 
muscle, and the posterior belly of the digastric will be exposed ; 
and the internal jugular vein and the internal and external 
carotid arteries will be seen disappearing under cover of the 
digastric. If the occipital artery lies at its lower level, it also 
will be noted as it runs upwards and backwards, along the lower 
border of the digastric, crossing superficial to the two large 
vessels, and to the accessory nerve, which emerges from under 
cover of the digastric and passes downwards and backwards 
across the internal jugular vein. 

The dissector should now obtain a gland which has been 
removed uninjured from the parotid space, or a cast of a 
gland, and proceed to study the relations of the upper end 
and the postero-medial and antero-medial surfaces. 

The upper surface presents a deep concavity which is 
usually separable into a larger lateral part which lies in 
contact with the cartilaginous part of the external meatus, 
and a smaller medial part which touches the bony wall of the 
meatus (Fig. 61), The anterior boundary of the upper 
end forms a sharp ridge, which lies in the narrow interval 
between the capsule of the mandibular articulation and the 
front of the external meatus. 

The pas iero~ medial surface is marked by a series of depres- 
sions which correspond with the structures in the postero- 
medial boundary of the parotid space. Above is a shallow 
depression corresponding with the anterior border of the 
mastoid process, and, below the latter, a groove caused by the 
anterior border of the sterno-mastoid. More medially is a 
shallow depression due to the posterior belly of the digastric 
and the stylo-hyoid, and, still more medially and at a higher 
level, a sulcus which corresponds with the position of the 
styloid process. Below the level of the digastric groove the 
postero-medial surface covers portions of the internal jugular 
vein and the internal and external carotid arteries (Fig. 61). 
The communication to the external jugular vein, the posterior 
facial vein, and the cervical branch of the facial nerve emerge 
from that part of the surface. Immediately above the digastric 
groove, close to the medial border, the external carotid artery 
enters the gland ; and, directly lateml to the upper end of the 
groove for the styloid process, the facial nerve passes into the 
gland substance (Fig. 62). The dissector should 'note that 
in— 11 6 
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the postero-medial surface of the gland is separated from the 
upper parts of the internal jugular vein and the internal 
carotid artery, and from the last four cerebral nerves by the 
posterior belly of the digastric, the styloid process and the 
muscles attached to it. 

The medial border of the gland lies in the angle between 
the postero-medial and the anterior boundaries of the parotid 
space, where the styloid process, the stylo-hyoid muscle, and 
the posterior belly of the digastric disappear under cover of 
the posterior border of the internal pterygoid muscle ; and 
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Fig. 6i. — Parotid Gland, postero-medial aspect. 


from it a process, the pterygoid lobe^ usually projects forwards, 
for a short distance, between the internal pterygoid and the 
medial surface of the ramus of the mandible. Through the 
base of that process the external carotid passes from the 
postero-medial to the antero-medial surface of the gland. 

The antero-medial surface, — The medial part of the 
antero-medial surface is directed forwards and lies in relation 
with the lower part of the posterior border of the internal 
pterygoid, the stylo-mandibular ligament, and the posterior 
border of the ramus of the mandible. The more lateral part is 
directed medially and rests against the lateral surface of the 
masseter. The antero-medial surface is pierced (i) by the 
external carotid artery, (2) the posterior facial and the internal 
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maxillary veins, (3) all the terminal branches of the facial 
nerve except the cervical, and (4) by the duct of the gland. 

As the dissector examines the parotid space he will note 
that as the external carotid disappears under cover of the 
posterior belly of the digastric it ms placed so far forwards 
that it is also under cover of the posterior border of the 
mandible ; and it does not emerge from under cover of the 
mandible until it reaches the level of the neck of the bone, 
where it appears on the antero - medial surface of the 
gland and divides into its two terminal branches. Further, 
he will now readily recognise the impossibility of studying 
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Fig. 62, — Parotid Gland, antero-inedial aspect. 


the upper end of the cervical part of the internal carotid, 
the upper part of the internal jugular vein, and the last 
four cerebral nerves, until he is in a position to reflect the 
posterior belly of the digastric and the styloid process ; and 
as both of them are, to a certain extent, under cover of the 
mandible it is obvious that the mandible must be removed. 
That will be done during the dissection of the temporal and 
infratemporal regions, which must now be proceeded with. 


TEMPORAL AND INFRATEMPORAL REGIONS. 

Fascia Temporalis. — The temporal fascia is a strong, 
glistening membrane which is stretched over the temporal 
fossa, binding down the temporal muscle. Its upper margin 
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is attached to the upper temporal line on the lateral aspect 
of the parietal bone, and anteriorly to the temporal line of the 
frontal bone. As it approaches the zygomatic arch, it splits into 
two laminae, which are separated from each other by a narrow 
interval filled with fat. The two laminae are attached one to 
the upper border of the zygomatic arch and the posterior 
border of the zygomatic bone, and the other to the medial 
surfaces of those two portions of bone. They can readily 
be demonstrated by dividing the superficial layer close to its 
attachment, and throwing it upwards ; by the handle of the 
knife the attachment of the deep layer can then be made out. 
In the upper part of its extent, the temporal fascia is com- 
paratively thin and the fibres of the subjacent muscle may 
be seen shining through it ; below, it is thicker, and owing 
to the fat which is interposed between its laminae, it is 
perfectly opaque. It is pierced immediately above the 
posterior part of the zygomatic arch by the middle temporal 
branch of the superficial temporal artery and by the middle 
temporal vein (p. 48). 

Mnsculus Masseter. — The masseter is a thick quadrate 
muscle which covers the ramus of the mandible. Its 
fibres are arranged in two sets — a superficial and a deep. 
The superficial part of the muscle arises from the anterior two- 
thirds of the lower border of the zygomatic arch, and its 
fasciculi are directed downwards and backwards. The deep 
part springs from the whole length of the medial aspect of the 
zygomatic arch, and also from the posterior third of its lower 
border. Its fibres proceed downwards. Only a small piece 
of the upper and posterior part of the latter portion appears 
on the surface. The masseter is inserted into the lateral 
surface of the ramus of the mandible, over an area which 
extends downwards to the angle, and upwards so as to include 
the lateral aspect of the coronoid process. The masseter 
raises the mandible and helps to protract it. The deeper 
fibres which run downwards and forwards when the mandible 
is protracted help to retract the protracted bone. The nerve 
of' supply is derived from the mandibular division of the 
trigeminal nerve. 

Dissection . — ^Turn the upper part of the posterior margin of 
the masseter forwards and secure its nerve and artery of su]f))l7 
which pass to it through the incisura mandibularis, behind the 
tendon of the temporal muscle. To display the temporal muscle, 
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make the following dissection. Divide the deep part of the 
temporal fascia along the upper border of the zygomatic arch 
and remove it. The middle temporal artery and the zygomatico- 
temporal nerve, which pierce it, must be disengaged from it and 
preserved. Divide the zygomatic arch, behind and in front 
of the masseter, and throw the arch, with the attached masseter, 
downwards. As that is being done cut the artery and nerve of 
supply out of the masseter muscle, leaving a small portion of 
the muscular substance attached to them so that they may be 
identified at later stages of the dissection. First make use of 
the saw, and then complete the division by means of the bone 
forceps. The posterior cut should be made immediately anterior 
to the articular tubercle which lies in front of the mandibular 
(O.T. glenoid) fossa and the head of the mandible ; the anterior 
cut must extend obliquely through the zygomatic bone, from the 
extreme anterior end of the upper margin of the arch, down- 
wards and forwards to the point where the lower margin meets 
the zygomatic process of the maxilla. When the division is 
completed, and the nerve and artery to the masseter are detached, 
the whole arch and the attached masseter may be readily thrown 
downwards towards the angle of the mandible. The fleshy 
origin of the deep portion of the masseter from the medial 
surface of the zygomatic arch can then be seen. The dissection 
is frequently complicated by a number of fibres from the temporal 
muscle joining the deep part of the masseter. Leave the masseter 
attached to the angle of the mandible, and clean the temporal 
muscle. 

Musculus Temporalis. — The temporal muscle is fan-shaped. 
It arises from the whole extent of the temporal fossa, from the 
lower temporal line to the infratemporal crest on the great 
wing of the sphenoid. It receives additional fibres also from 
the deep surface of the temporal fascia. From their broad 
origin the fasciculi converge towards the coronoid process 
of the mandible. The anterior fibres descend vertically, the 
posterior fibres at first pursue a nearly horizontal course, whilst 
the intermediate fasciculi proceed with varying degrees of 
obliquity. A tendon is developed upon its superficial aspect, 
near its insertion, and the tendon is inserted into the summit 
and anterior edge of the coronoid process. The deep part 
of the muscle remains fleshy, and gains insertion to the medial 
surface of the coronoid process by an attachment which reaches 
as low down as the point where the anterior margin of the 
ramus merges into the body of the mandible. The insertion 
cannot be fully examined at present; it will be dealt with 
later. The temporal muscle raises the mandible and retracts 
it. It is supplied by a branch of the mandibular division of 
the trigeminal nerve. 

Dissection. — Detach the coronoid process from the mandible, 
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and turn it upwards with the attached temporal muscle. A 
very oblique cut is required ; it should extend from the centre 
of the incisura mandibulae above, downwards and forwards, 
to the point where the anterior margin of the ramus meets the 
body of the mandible. First use the saw, and then complete 
the division with the bone forceps. The buccinator nerve 
(O.T. Jong buccal) and its companion artery are in a position of 
danger during this dissection, and must be carefully guarded. 
They proceed downwards and forwards, under cover of the lower 
part of the temporal muscle, and not infrequently the nerve 
traverses the substance of the muscle. The coronoid process 
and the temporal muscle must be thrown well upwards, and the 
muscular fibres must be separated, by the handle of the knife, 
from the bone forming the lower part of the temporal fossa, in 
order that deep temporal nerves and arteries may be exposed, 
as they ascend between the cranial wall and the muscle. At 
this stage the middle temporal artery will also be exposed as it 
extends upwards upon the squamous part of the temporal bone. 
If it is injected branches will be found passing from it to^the 
temporal muscle. The zygomatico-temporal nerve should now 
be traced to the point where it emerges from the minute aperture 
on the temporal surface of the zygomatic bone. At that point 
it lies under cover of the temporal muscle. 

The infratemporal region (O.T. pterygo-maxillary) may now 
be fully opened up by removing a portion of the ramus of the 
mandible. Two horizontal cuts must be made~one through 
the neck of the mandible, and the other immediately above the 
level of the mandibular (O.T, inferior dental) foramen. To 
find the level of the foramen, thrust the handle of the knife 
between the ramus and the subjacent soft parts, and carry it 
downwards. Its progress will soon be arrested by the entrance 
of the inferior alveolar vessels and nerve into the foramen, and 
the lower border of the instrument will correspond with the line 
along which the bone should be cut. Both incisions should 
be made with the saw, until the lateral table of the bone is 
cut through, and then the bone forceps may be employed to 
complete the division. Lastly, remove the fat and areolar 
tissue. 

When the fat and areolar tissue are removed, the pterygoid 
muscles will come into view. The external pterygoid extends 
backwards to the neck of the mandible. The internal pterygoid^ 
embracing the anterior part of the external pterygoid muscle 
between its two heads of origin, proceeds downwards and 
badcwards upon the deep surface of the ramus of the mandible. 
The great blood vessel of the space — the internal maxillary artery 
— ^passes forwards upon (frequently under cover of) the lower 
head of the external pterygoid muscle. The nerves of the region 
also vnll be found in close relationship to the same muscle. 
Emerging from between its upper border and the cranial wall, 
at the level of the infratemporal crest, are the masseteric and 
the posterior deep temporal nerves posteriorly, and the anterior 
deep temporal nerve anteriorly ; appearing from under cover of 
its lower border are the inferior alveolar nerve, which descends 
to ^e alveolar foramen of the numdible, and more anteriorly 
the lingual nerve ; whilst emerging between the two heads of 
the external pterygoid is the bucctnator nerve. The spheno^ 
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mandibular ligament also will be seen. It is the thin strip of 
membrane which lies medial to the inferior alveolar nerve. 

Musculus Pterygoideus Externus. — The external pterygoid 
arises in the infratemporal fossa by two heads, an upper and 
a lower. The tipper heady which is the smaller, springs from 
the infratemporal ridge and infratemporal surface of the great 
wing of the sphenoid ; the lower head takes origin from the 
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Fig. 63. — Dissection of the Infratemporal Region. 


lateral surface of tlu* lateral pterygoid lamina. The muscle 
diminishes in width as it passes backwards, and it is inserted 
into the fovea on the anterior surface of the neck of the 
mandibl*', and also into the capsule of the mandibular articu- 
lation at the level of the anterior margin of the articular 
dise of the loint. It |)H)tiiuies and depre.sses the mandible 
and pulls It towauls the opposite side. It is supidied by a 
branch of the inandibulai division of the trigeminal nerve. 
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Musculus Pterygoideus Intemus. — The internal pterygoid 
also is bicipital at its origin, and its two heads embrace the 
origin of the lower head of the external pterygoid. The 
superficial and smaller head of the internal pterygoid springs 
from the lower and posterior part of the tuberosity of the 
maxilla behind the last molar tooth, and also from the adjoin- 
ing lateral surface of the pyramidal process (O.T. tuberosity) 
of the palate bone; the deep head, hidden by the external 
pterygoid, arises in the pterygoid fossa from the medial 
surface of the lateral pterygoid lamina, and from the posterior 
surface of the pyramidal process of the palate bone which 
appears between the two pterygoid laminte. The two heads 
of the muscle unite at the lower margin of the anterior part 
of the external pterygoid, and the fibres proceed downwards 
with a postero-lateral inclination, and gain insertion into' the 
angle of the mandible, and into the lower and posterior part 
of the medial aspect of the ramus as high as the mandibular 
foramen. The internal pterygoid raises the mandible, pro- 
trudes it, and pulls it towards the opposite side. It is 
supplied by a branch of the mandibular division of the tri- 
geminal nerve. 

Arteria Maxillaris Interna. — The internal maxillary artery 
is the larger of the two terminal branches of the external 
carotid artery. It takes origin immediately posterior to the 
neck of the mandible and passes forwards to the anterior 
part of the infratemporal fossa, where it disappears from view 
by dipping between the two heads of origin of the external 
pterygoid muscle and entering the pterygo-palatine fossa. It is 
divided into three parts, for. convenience of description. The 
first part runs, horizontally, between the neck of the mandible 
and the spheno-mandibular ligament. It lies along the 
lower border of the posterior part of the external pterygoid 
muscle, and usually crosses the inferior alveolar nerve super- 
ficially. The second part extends obliquely upwards and 
forwards upon the lateral surface of the lower head of the 
external pterygoid muscle, under cover of the insertion of the 
temporal muscle. The third part dips between the two heads 
of the external pterygoid into the pterygo-palatine fossa 

(Fig- 63)- 

The arrangement described is that most frequently found, 
but it is not uncommon to find the second part of the artery 
lying in a deeper plane, viz. between the internal and external 
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pterygoid muscles. In that case the vessel makes a bend 
laterally, between the heads of the external pterygoid muscle 
before entering the pterygo-palatine fossa. 

The branches of the internal maxillary artery are classified 
according to the portion of the vessel from which they spring. 
Only one branch of the third part, viz. the posterior superior 
alveolar artery^ can be studied in this dissection. Those 
arising from the first and second parts are : — 


From tiik First Part. 


P'rom the Second Part. 


1. Arteria auricularis profunda. 

2. Arteria tympanica. 

3. Arteria meningea media. 

4. Ramus meningeus accessorius. 

5. Arteria alveolaris inferior. 


] I. Arteria masseterica. 
j 2. Rami pterygoidei. 

I 3. Artcrue teinporales profunda? 
1 4. Arteria buccinatoria. 


Arteria Auricularis Profunda. — The deep auricular artery 
is a small vessel which pierces the anterior wall of the external 
acoustic meatus to supply the skin which lines the meatus, 
and also the superficial part of the tympanic membrane. 

Arterue Meningea Media et Tympanica Anterior, — The 
middle meningeal and the anterior tympanic branches pass 
upwards under cover of the external pterygoid muscle, 
and, therefore, cannot be fully studied until that muscle is 
reflected. 

Arteria Alveolaris Inferior. — The inferior alveolar artery 
arises opposite the middle meningeal, and runs downwards, 
along the lateral surface of the spheno-mandibular ligament, 
to enter the mandibular foramen. It is generally accom- 
panied by two venae comites, and it is placed posterior to the 
inferior alveolar nerve. Just before entering the foramen, 
the inferior alveolar artery gives off the slender mylo-hyoid 
branchy which runs downwards and forwards, with the corre- 
sponding nerve, upon the deep aspect of the mandible, to the 
digastric triangle of the neck. 

The branches from the second part are given off for the 
supply of the neighbouring muscles. The Masseteric passes 
horizontally, posterior to the temporal muscle, with the nerve 
of the same name, and has been seen entering the masseter 
muscle. The Pterygoid Branches are irregular twigs to the 
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pterygoid muscles. The Deep Temporal Branches are two in 
number — anterior and posteriory they pass upwards in the 
temporal fossa, between the bony wall of the cranium and the 
temporal muscle. They supply twigs to the temporal muscle, 
and they anastomose with the middle temporal artery. The 
Buccinator Branch accompanies the buccinator nerve, and 
is distributed to the buccinator muscle and the mucous 
membrane of the cheek. It anastomoses with the external 
maxillary (O.T. facial) artery. 

Arteria Alveolaris Superior Posterior, — The posterior 
superior alveolar branch from the third part of the internal 
maxillary artery, descends upon the posterior aspect of the 
maxilla, and sends branches through the alveolar canals of 
the maxilla for the supply of the upper molar and prsemolar 
teeth (Fig. 63). Some small twigs go to the gum, and 
others supply the lining membrane of the maxillary sinus. 

Plexus Pterygoideus et Vena Maxillaris Interna. — The 
veins of the infratemporal region are very numerous, but they 
cannot be studied satisfactorily in an ordinary dissection. 
They constitute a dense plexus, termed the pterygoid plexus^ 
around the external pterygoid muscle. Tributaries corre- 
sponding to the branches of the internal maxillary artery open 
into the network, whilst the blood is led away from its 
posterior part by a short wide trunk, called the internal 
maxillary vein,^ That vessel accompanies the first part of 
the internal maxillary artery into the parotid gland, where 
it joins the posterior facial vein behind the neck of the 
mandible. 

The pterygoid venous plexus is connected with the 
cavernous sinus by an emissary vein. It communicates with 
the inferior ophthalmic vein, through the inferior orbital fissure, 
and with the anterior facial vein by an anastomosing channel, 
called the deep facial vein, which descends across the external 
surface of the buccinator muscle. 

Articulatio Mandibularis. — Before the external pterygoid 
muscle is thrown forwards, the mandibular joint must be 
examined. It is a diarthrodial joint of the ginglymus type, 
and its cavity is separated into an upper and a lower part 
by an articular disc. In connection with it there are the 
following ligaments : — 


^ The internal maxillary vein may be replaced by two venee comites. 
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Ligaments Proper. 

Accessory Ligaments. 

1. Capsula articularis. 

Lig. temporo-mandibulare. 

2. Lig. spheno-mandibulare. 

3. Lig. stylo-mandibulare. 

Discus Articularis. 


The articular capsule encloses the joint cavity. Above, it is 
attached posteriorly, laterally and medially to the margin of 
the mandibular fossa, and, anteriorly, to the anterior margin 
of the articular tubercle. Below, it is attached to the neck of 

Tuberculum articulare 



Fig. 64. — Section through the Mandibular Joint. 


the mandible ; and between its upper and lower attachments 
it is connected with the margins of the articular disc. 

The temporo-mandibular ligament is a strong triangular 
band of the capsule attached, by its base, to the lateral surface 
of the posterior part of the zygoma and to the tubercle at the 
root of the zygoma. Its fibres run downwards and backwards 
to the lateral margin of the neck of the mandible. 

The spheno-mandibular ligament (O.T. internal lateral) is a 
long membranous band which extends from the spine of the 
sphenoid to the lingula of the mandible and to the sharp 
medial margin of the mandibular foramen. It is not in direct 
relationship with the joint. Above, it lies medial to the 
external pterygoid muscle and the auriculo-temporal nerve ; 
lower down, the internal maxillary vessels intervene between 
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it and the neck of the mandible; whilst, still lower, the 
inferior alveolar vessels and nerve are interposed between 
it and the ramus of the mandible. 

The stylo-mandibular ligament is a fibrous band, derived 
from that portion of the deep cervical fascia which forms 
a part of the capsule of the parotid gland. It is attached, 
above, to the styloid process, and, below, to the angle and 
posterior border of the ramus of the mandible, between the 
internal pterygoid and masseter muscles. 

An examination of the spheno- mandibular and stylo- 
mandibular ligaments will show that very little is added to 

the strength of the joint by 
their presence. The security 
of the joint depends not so 
much upon its ligaments as 
upon the strong muscles of 
mastication, which keep the 
head of the mandible in its 
place. 

The articular disc is an 
oval plate of fibro-cartilage, 
with its long axis directed 
transversely. It is inter- 
posed between the condyle 



Fig. 65. — Diagram of the different Qf the mandible below and 
positions occupied by the head of the .1 1 r ir\ •'r* 

mandible and the discus arUcularis mandibular fossa (O. T. 
as the mouth is opened and closed. glenoid) .and the articular 

tubercle (O.T. eminentia 
articularis) above, and it divides the joint cavity into an upper 
and a lower part, each of which is provided with a separate 
synovial lining. To expose the disc, the temporo- man- 
dibular ligament must be removed. The disc will then be 
seen to be adapted to the two bony surfaces between which 
it lies. Above, it is concavo-convex in correspondence with 
the tuberculum articulare and the mandibular fossa of the 
temporal bone ; whilst below, it is concave, and fits upon 
the upper aspect of the condyle of the mandible. In the 
centre it is thin, and in some cases it is perforated. Its 
circumference is thick, more especially posteriorly. It should 
be noted also that the external pterygoid muscle is partly 
inserted into the capsule at its anterior border. 

The synovial stratum which lines the capsule enclosing the 
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upper cavity of the joint is of greater extent and looser than 
that of the lower compartment. The greater extent of the 
synovial stratum of the upper cavity of the joint is associated 
with the larger size of the articular surface of the temporal 
bone as contrasted with the condylar surface. 

Movements. — The movements which the mandible can perform at 
the mandibular joint are the following: — (i) depression; (2) elevation ; 
(3) protraction ; (4) retraction ; (5) side to side or chewing movements. 
When the mandible is depressed the articular disc and the condyle 
move forwards in the mandibular fossa, and the condyle finally takes 
up a position on the tuberculum articulare. The forward gliding of 
the disc and condyle in the upper compartment of the joint is accom- 
panied by another movement in the lower compartment of the joint, 
which consists in a rotation of the condyle of the mandible on the 
lower surface of the articular disc. Elevation of the mandible or closure 
of the mouth is brought about by a reverse series of changes in both 
compartments of the joint. There is some doubt about the position of 
the transverse axis around which the movements of elevation and depres- 
sion take place, but it is generally supposed to be situated at the level of 
the mandibular foramina. Those are the points, therefore, of least move- 
ment, and consefjuently in opening and shutting the mouth the inferior 
alveolar vessels and nerves are not unduly stretched. In protraction and 
retraction the movement is confined chiefly to the upper compartment 
of the joint, and the condyle of the mandible, with the articular disc, 
glides forwards and backwards u|x>n the temporal articular surface. In 
the side to side movements of the jaw the mandible is carried alternately 
from one to the other side, as in the process of chewing. 

The muscles on each side which are chiefly engaged in producing these 
movements are the following: — (i) depressors — the platysma, the mylo- 
hyoid, and the anterior belly of the digastric ; (2) elevators — the masseter, 
internal pterygoid, temporal ; (3) protractors — the external pterygoid, and 
to some extent the internal pterygoid and the superficial fibres of the 
masseter ; (4) ret?'actor — the posterior fibres of the temporal and the deep 
fibres of masseter ; (5) side to side movement is produced by the muscles 
of opposite sides acting alternately. 

Dissection . — The condyle of the mandible must now be 
disarticulated and thrown forwards with the attached external 
pterygoid muscle. It is well to detach the articular disc with 
the head of the bone, in order that it may be more thoroughly 
examined. Care must be taken not to injure the auriculo- 
temporal nerve, which lies in close proximity to the medial 
aspect of the joint. When the disarticulation is complete, draw 
the muscle forwards by gently pushing the condyle under the 
internal maxillary artery. 

When the external pterygoid has been reflected and the 
areolar tissue medial to it has been cleaned away the following 
structures will be exposed. The middle meningeal artery ; the 
mandibular division of the trigeminal nerve ^d its branches ; 
the chorda tympani branch of the facial nerve, and, in a well- 
imected subject, the tympanic and accessory meningeal branches 
of the internal maxillary artery may be seen. Follow the 
middle meningeal artery upwards. Just before it enters the 
foramen spinosum it passes between the two heads of origin by 
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which the aurictilo-temporal nerve springs from the back of 
the posterior division of the mandibular nerve. Follow the 
auriculo-temporal nerve backwards and note how close it lies 
to the medi^ face of the capsule of the temporo-mandibular 
joint, before it enters the parotid region and ascends behind 
the condyle of the mandible to the temporal region. Next 
clean the upper part of the inferior alveolar nerve. Then turn 
to the lingual nerve ; first clean its surface, then pull it forwards 
and secure the chorda tjrmpani which joins its posterior border, 
after passing medial to the inferior alveolar nerve. Note that 
the mandibular nerve divides into anterior and posterior parts. 
The posterior division gives off the two roots of the auriculo- 
temporal nerve and then divides into the inferior alveolar and 
lingual branches, whilst the anterior division supplies all the 
muscles of mastication, except the internal pterygoid and sends 
the sensory buccinator nerve to the mucous membrane and 
skin over the buccinator muscle. Now secure the nerve to 
the internal pterygoid muscle which springs from the anterior 
part of the trunk of the mandibular nerve, and, if possible, the 
small nervus spinosus which passes backwards and laterally to 
the foramen spinosum. 

Arterise Meningea Media et Tsrmpanica et Ramus Menin- 
geus Accessorius. — The middle meningeal artery has already 
been seen arising from the first part of the internal maxillary 
artery. It passes upwards, medial to the external ptery- 
goid muscle and lateral to the tensor veli palatini, and dis- 
appears from view through the foramen spinosum, by >\hich it 
enters the cranial cavity (p. ii8). It is usually embraced by 
the two roots of the auriculo-temporal nerve. 

The accessory meningeal artery and the tympanic artery generally arise 
from the middle meningeal. The accessory meningeal inclines forwards and 
upwards, and enters the cranial cavity by passing through the foramen 
ovale ; the tympanic runs upwards and backwards, and reaches the 
tympanum by passing through the petro tympanic fissure (O.T. (llaserian). 
lu the tympanic cavity it anastomoses with the stylo-mastoid branch of 
the posterior auricular artery. 

Nervus Mandibularis. — The mandibular branch of the tri- 
geminal nerve arises, within the cranium, from the semilunar 
(O.T. Gasserian) ganglion, and enters the infratemporal 
region through the foramen ovale. It is composed of 
sensory fibres^ but it is accompanied through the foramen 
. by the small motor root of the trigeminal nerve ; and by the 
union of the sensory and motor parts, immediately after 
they gain the exterior of the cranium, a mixed nervedrunk 
results, which lies medial to the external pterygoid muscle and 
lateral to the tensor veli palatini. 

Immediately after its exit from the skull the mandibular 
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nerve gives off the nervus spinosus and the nerve to the 
internal pterygoid muscle, and, at a slightly lower level, it 
divides into an anterior division, and a posterior division 
which almost immediately breaks up into its lingual, alveolar 
and auriculo- temporal divisions. 

The nervus spinosus is a very slender twig which enters 
the cranium by accompanying the middle meningeal artery 
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through the foramen spinosum. It supplies the dura mater, 
and sends a twig into the tympanum. 

The nerve to the internal pterygoid will be found, passing 
forwards, under cover of the posterior border of the upper 
end of the internal pterygoid muscle. In close relation to 
its commencement is the otic ganglion. 

The anterior division arises from the tiunk of the man- 
dibular nerve about 5 mm. below the foramen ovale. It 
consists almost entirely of motor fibres derived from the 
III— 12a 
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motor root of the mandibular nerve ; but it contains also a 
few sensory fibres which are afterwards distributed by its 
buccinator branch. 

It passes downwards and forwards on the medial side of 
the external pterygoid muscle, and it gives off the following 
branches : — 

1. Masseteric. 1 3. External pterygoid. 

2. Two deep temporal. | 4. Buccinator. 

Nervus Massetericus, — The masseteric nerve runs hori- 
zontally above the external pterygoid muscle, and, after pass- 
ing through the incisura mandibula (O.T. sigmoid notch), 
posterior to the temporal muscle, it enters the posterior and 
upper part of the deep surface of the masseter. Before 
reaching the masseter it gives one or two twigs to the 
mandibular joint. 

Nervi Temporales Profundi, — There are usually two 
deep temporal nerves, anterior and posterior. The posterior 
nerve is the smaller of the two ; it frequently arises by a 
common root with the masseteric. Both deep temporal 
nerves pass laterally above the external pterygoid, and then 
turn upwards on the medial wall of the temporal fossa. They 
supply the temporal muscle. 

Nervus Buccinatorius. — The buccinator nerve (O.T. long 
buccal) is the largest of the branches arising from the 
anterior division. It proceeds laterally between the two 
heads of the external pterygoid muscle, and then runs down- 
wards and forwards under cover of the temporal muscle, and 
under cover of the anterior border of the masseter also, to 
reach the outer surface of the buccinator muscle. There it 
unites with branches of the facial nerve to form the buccal 
plexuSy from which branches are distributed to the mucous 
membrane and skin of the cheek. 

The buccinator nerve is a sensory nerve, and all the sensory 
fibres in the anterior division enter into its composition. A 
few motor fibres, however, are also prolonged into it; they 
leave it in two branches, viz., (i) in the nerve to the external 
pterygoidy which, as a rule, arises in common with the buc- 
cinator nerve; and ( 2 ) in the anterior deep temporal nerve 
to the temporal muscle. The anterior deep temporal nerve 
springs from the buccinator nerve, either before or after it 
has reached the lateral surface of the external pterygoid, and 
proceeds upwards to supply the anterior part of the temporal 
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muscle (Fig. 63). In some cases the buccinator nerve pierces 
the temporal muscle instead of passing under cover of it. 

The posterior division of the mandibular nerve consists 
mainly of sensory fibres, but it still contains a few motor 
fibres which ultimately pass into its alveolar branch and 
thence to the mylo-hyoid nerve. 

Nervus Auriculo - Temporalis. — The auriculo - temporal 
nerve springs by two roots from the posterior division of 
the mandibular nerve, under cover of the external pterygoid. 
The two roots are composed of sensory fibres and each 
receives a communication from the otic ganglion, by means of 
which it is brought, indirectly, into association with the glosso- 
pharyngeal nerve. The roots embrace the middle meningeal 
artery, and unite posterior to it to form a stem which runs 
backwards between the neck of the mandible and the 
spheno-mandibular ligament. At the interval between the ear 
and mandible it turns upwards, in relation to the antero-medial 
surface of the parotid gland, crosses the zygoma in company 
with the superficial temporal artery, and enters the scalp, 
where it breaks up into terminal branches (Fig. 51). 

Its branches are: (i) one or two strong branches of 
communication to the upper division of the facial nerve; (2) 
a few slender filaments which enter the posterior aspect of 
the mandibular joint ; (3) some twigs to the parotid gland ; 
(4) terminal filaments to the skin over the temporal region 
and summit of the head ; (5) auricular branches. 

The auricular branches are usually hvo to the skin lining 
the upper part of the interior of the external meatus, and two 
to the integument over the upper and anterior part of the 
auricle. The former gain the interior of the meatus by passing 
between the osseous and cartilaginous portions of the canal. 

Nervus Alveolaris Inferior. — The inferior alveolar nerve 
(O.T. inferior dental) is the largest branch of the posterior 
division of the mandibular nerve. It emerges from under 
cover of the external pterygoid, at the lower border of the 
muscle, passes downwards along the lateral surface of the 
spheno-mandibular ligament, and enters the mandibular fora- 
men. The inferior alveolar artery runs downwards posterior 
to it, whilst the lingual nerve is anterior to it and upon a 
somewhat deeper plane. The inferior alveolar is a sensory 
nerve, but a few fibres from the motor roojt are prolonged 
downwards within its sheath as far as the mandibular foramen. 
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At that point they separate off as the slender mylo-hyoid 
nerve (Figs. 63, 68). 

The mylo’hyoid nerve^ accompanied by the artery of the 
same name, pierces the spheno- mandibular ligament and 
proceeds downwards and forwards, in a groove upon the 
medial surface of the mandible, to the digastric triangle. A 
narrow prolongation of the spheno - mandibular ligament 
bridges over the groove and holds the nerve and vessel in 
position. In the digastric triangle the mylo-hyoid nerve has 
been dissected already (p. 129). It breaks up into numerous 
branches for the supply of two muscles, viz., (i) the mylo- 
hyoid, and (2) the anterior belly of the digastric (Fig. 68). 

Nervus Lhigualis. — The lingual nerve is entirely sensory. 
In the first part of its course, like the other branches of the 
mandibular nerve, it lies medial to the external pterygoid 
muscle. As it descends it appears at the lower border of 
the muscle. Then it proceeds downwards and anteriorly, 
between the internal pterygoid muscle and the mandible, and 
enters the submaxillary region, where it will afterwards be 
traced to the tongue. It lies anterior to and on a slightly 
deeper plane than the inferior alveolar nerve. It gives off 
no branches in the infratemporal region, but, whilst still 
under^cover of the external pterygoid, it is joined at an acute 
angle by the chorda tympani branch of the facial nerve. Not 
infrequently, also, a communicating twig passes between it 
and the inferior alveolar nerve. 

Chorda Tympani. — The chorda tympani is a slender nerve 
which arises from the facial in the canalis nervi facialis (O.T. 
aqueduct of Fallopius). It gains the infratemporal region by 
traversing the tympanic cavity and appearing through the 
medial part of the petro-tympanic fissure (O.T. Glaserian), 
whence it runs downwards and forwards, medial to the 
spheno- mandibular ligament. It is joined by a slender 
filament from the otic ganglion, and it unites with the lingual 
nerve a short distance below the upper end of the latter. 

Dissection . — ^The student should now endeavour, by means 
of a Hey’s saw, a chisel, and the bone forceps, to remove the 
outer table of the mandible, and thus open up the mandibular 
canal. 

Structures within the Mandibular Canal. — The mandibular 
canal is traversed by the inferior alveolar vessels and nerve^ 
which, give off twigs to the roots of the molar and prsemolar 
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teeth. Both the artery and the nerve terminate by dividing 
into a mental and an incisor branch. 

The viental artery and nerve appear on the face through 
the mental foramen, and have been examined already ; the 
incisor artery and nerve pass forwards to the symphysis and 
send up twigs to the canine and incisor teeth. The vessel 
anastomoses, in the bone, with the corresponding artery of 
the opposite side. 


SUBMAXILLARY REGION. 

The superficial area of the submaxillary region has been 
dissected already, under the name of the submental triangle 
of the digastric triangle (p. 127). It is now necessary to 
carry the dissection to a deeper plane, in order to expose a 
number of parts in connection with the tongue and floor of 
the mouth. The structures to be displayed are : — 

1. Subniaxillary inland and its duct. 

2 . Sublingual gland. 

3. Side of the tongue, an<l the mucous membrane of the mouth. 

f .\Iylo-hyoid. 

I Digastric. 

I St)lo*hyoid. 

4. Muscles. < Ilyoglossus. 

I Stylo-glossus. 

I Cienio-hyoitl. 
t tienio-glossus. 
f Mylo hyoid. 

5. N\rv.-s. I Ilyi^gloss.-il. 

^ I Lingual. 

t Cllosso-pharyngeal. 

6. Submaxillary ganglion. 

7. Lingual artery and veins. 

8. Part of the external maxillary artery. 

9. Stylo-hyoid ligament. 

Dissection, — To prepare the part for dissection, it is necessary 
to throw back the head to its full extent, and turn it slightly to 
the opposite side. If the stuffing in the mouth has not been 
previously removed, it should be taken out now. When that 
has been done, divide the external maxillary artery and the 
anterior facial vein at the point where they cross the lower 
border of the mandible. |Next, detach the anterior belly of the 
digastric from its attachment to the anterior part of the medial 
aspect of the lower border of the mandible s and then, with the 
saw, cut through the mandible lateral to^the median plane.^ 

* If the part is soft and pliable there may be no necessity to make this 
division of the bone. 
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It is essential that the division of the anterior part of the mandible 
should be slightly lateral to the median plane on each side, in 
order that the median part of the bone, with the attachments of 
the genioid muscles, may be left intact. 

After the division of the bone has been completed the lower 
border of the lateral part of the mandible must be everted, 
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of the scalenus anterior muscle is seen, 

turned slightly upwards, and fixed in position with hooks. When 
that has been done the boundaries and contents of the sub> 
maxillary region can be examined. 

Part of the region has already been seen as the digastric 
portion of the anterior triangle of the neck, but it will now be 
obvious that the region occupied by the submaxillary gland is 
much more extensive than the digastric triangle ; for, although 
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both are bounded anteriorly and posteriorly by the anterior and 
posterior bellies of the digastric musclO) the upper boundary of 
the digastric triangle is the lower border of the mandible, whilst 
the submaxillary region extends upwards to the level of the 
mylo-hyoid ridge on the inner surface of the mandible. 

After the mandible has been turned upwards the dissector 
should proceed, in the first place, to examine the relations of 
the digastric and stylo-hyoid muscles, then the mylo-hyoid 
muscle, and afterwards he must study the submaxillary and 
sublingual glands and the deeper structures which are found in 
the medial boundary of the submaxillary region. 

Musculus Digaatricus. — The digastric muscle limits the 
submaxillary region inferiorly, and separates it from the 
carotid and submental triangles (Figs. 67, 68). 

The anterior belly of the digastric springs from the inner 
part of the lower border of the mandible, close to the 
symphysis ; the posterior belly arises from the mastoid notch 
of the temporal bone, on the medial side of the mastoid 
process. The two bellies converge upon the upper border of 
the hyoid bone, where they are united bj_arL int ermediate 
tendon , which is atiaWed the JiyoTcf Koh^ at l^ie junction 
of tlie body with the greater cornu, by a strong loop of fibrous 
tissue developed from the deep cervical fascia. Posterior to 
the loop, through which it plays, the intermediate tendon 
passes through the cleft lower end of the stylo-hyoid muscle. 

Relations , — The anterior belly is covered by the skin, 
superficial fascia and the platysma, and the deep fascia. It 
is overlapped by the anterior border of the submaxillary gland, 
and its deep surface is in contact with the mylo-hyoid muscle. 
Its anterior border is the posterior boundary of the submental 
triangle, and its posterior border is the anterior boundary of 
the digastric triangle. 

The relations of the posterior belly are more numerous 
and important. Posteriorly, it is covered by the mastoid 
process and the attachments of the sterno- mastoid and 
splenius capitis muscles. Between the mastoid process and 
the angle of the mandible it forms part of the postero-medial 
boundary of the parotid space and is covered by the parotid 
gland ; next, it is covered by the angle of the mandible and 
the insertion of the internal pterygoid muscle. As it lies in 
the anterior triangle it is covered by the skin, the superficial 
fascia and platysma, and the deep fascia; it is crossed by 
the anterior facial vein, and is overlapped by the posterior 
part of the submaxillary gland. 
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It is superficial to the internal jugular vein, the internal 
and the external carotid arteries, the external maxillary artery. 
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the middle constrictor of the pharynx, and the lower and 
posterior part of the hyoglossus muscle. The accessory 
nerve passes backwards and downwards between it and the 
internal jugular vein, and th^‘ occipital artery passes upwards 
and backwards under cover of its lower border, superficial 
to the accessory nerve. The hypoglossal nerve descends 
vertically on its deep surface in the angle between the 
internal jugular vein and the internal carotid artery, and 
the glosso-pharyngeal nerve passes forwards and downwards 
between it and the internal carotid. The posterior auricular 
artery runs upwards and Jbackwards along the posterior part 
of its upper border under cover of the postero-medial surface 
of the parotid, and the stylo-hyoid muscle descends along the 
same border (Fig. 68). 

The posterior belly is supplied by the facM nerve^ and the 
anterior belly is supplied by the viylo-hyota branch of the 
inferior alveolar nerve. 

If the digastric acts from its posterior attachment it 
depresses the mandible. If the mandible is fixed and the 
diagastric acts from its anterior attachment it helps tp pull 
the head backwards. If both the' bellies act simultaneously 
the hyoid bone is raised. 

Musculus Stylohyoideus. — The stylo-hyoid muscle is a 
small muscular bundle which springs from the posterior 
border and lateral surface of the middle third of the styloid 
process and descends along the upper border of the posterior 
belly of the digastric. It divides below into two slips 
which embrace the intermediate tendon of the digastric 
and are then inserted into the hyoid bone, at the junction 
of the greater cornu with the body. Its main relations 
are practically the same as those of the posterior belly of the 
digastric, but it is not under cover of the mastoid process, 
the sterno-mastoid, and the splenius muscles. It is supplied 
by the facial nerve. It raises the hyoid bone and draws it 
backwards. 

Dissection , — Turn the anterior part of the submaxilla^ 
gland badewards, and clean the posterior part of the mylo-hyoid 
muscle, which lies deep to it. Note that a process, the deep part 
of the gland, springs from the medial surface of the superficial 
part and passes forwards, deep to the mylo-hyoid. Dissect the 
external maxillary artery out of the deep sulcus in the, posterior 
part of the gland, without injuring its submental branch, which 
runs forwards, along the lower border of the mandible ; then 
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displace the posterior part of the gland forwards and expose 
the hypoglossal nerve immediately above the greater cornu of 
the hyoid bone, and, at a higher level, the lingual nerve^ Both 
nerves lie on the lateral surface of the hyoglossus muscle. 
Hanging from the lower border of the lingual nerve is the small 
submaxillary ganglion, from which several branches pass to the 
gland. Note again the deep part of the gland, springing from 
the medial surface of the superficial part, and also the duct of 
the gland emerging from the superficial part of the gland and 
passing forwards, with the deep part, between the mylo-hyoid 
muscle laterally and the hyoglossus medially. Then study 
the position and relations of the superficial portion of the gland. 
The relations of the deep part will be seen after the mylo-hyoid 
is reflected. 

Glandula Submaxillaris. — The submaxillary salivary gland 
consists of a superficial larger portion and a deep smaller 
portion. The superficial portion is lodged in a space which 
is bounded anteriorly by the anterior belly of the digastric ; 
posteriorly by the posterior belly of the digastric, the stylo hyoid, 
and the stylo-mandibular ligament ; below by the deep fascia 
of the neck ; laterally by the medial surface of the body of 
the mandible and the lower part of the medial surface of 
the internal -pterygoid muscle ; and medially by the mylo- 
hyoid and hyoglossus muscles. The fascial relations of the 
gland have been described already (p. 123). The dissector 
should note now that, in accordance with the contour of the 
space in which it lies, he can recognise that the superficial 
part of the gland possesses an anterior and a posterior 
extremity, and three more or less well-defined surfaces, 
inferior, lateral, and medial. The posterior extremity abuts 
against the stylo-mandibular ligament, which separates it from 
the parotid, and it overlaps the stylo-hyoid and posterior 
belly of the digastric. It is cleft by a groove in which 
lies the external maxillary artery. The anterior extremity 
rests on the anterior belly of the digastric muscle. 

The inferior surface is covered by the layer of deep 
cervical fascia which extends upwards from the greater cornu 
of the hyoid bone to the lower border of the mandible ; it 
is crossed posteriorly, under cover of the deep fascia, by the 
anterior facial vein. Along its upper border lie the majority 
of the submaxillary lymph glands; the external maxillary 
artery turns round between it and the lower border of the 
mandible, at the anterior border of the masseter ; and the sub- 
mental branch of the external maxillary artery runs forwards 
in the angle between it and the mandible. 
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and the interaal pterygoid , and the raylo-byoid artery and 
nerve lie b^ween it and the body of the mandible Wore 
they pass, more antenoriy, to the medial surface of the gland. 
The meM suffiict !s in relatitm with the mylo-hyoid and 
hyoj^MUS, the Ungual nerve and the submaxilfary giuigUon, 
and the hypoglosstd ntarve. It overlaps the stylo-hyt^ 
tnwid^ both WUes of the dipatric, and, sometimes, th<' 
twtet ssbmn of the hyoid bone. The deep part of the 
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before they pass forwards between the mylo-hyoid and the 
hyoglossus muscles (Fig. 71). 

The nerve supply of the gland is derived from the lingual 
nerve, the submaxillary ganglion, and the sympathetic plexus 
on the external maxillary artery ; its vascular supply consists 
of small glandular branches from the external maxillary 
artery. 

The relations of the deep part of the gland and the duct 
will be investigated after the mylo-hyoid has been reflected. 

Dissection . — Displace the superficial part of the gland and 
the submental branch of the external maxillary artery backwards ; 
cut the mylo-hyoid vessels and nerve, and turn the anterior belly 
of the digastric downwards ; then clean the mylo-hyoid muscle 
and examine its attachments. 

Muscalus Mylohyoideus. — The mylo-hyoid muscle is a 
thin sheet of muscular fibres, which arises from the mylo- 
hyoid line upon the medial surface of the body of the 
mandible, by an origin which extends from the last molar 
tooth to the symphysis. Its fibres are directed downwards, 
medially and forwards, and present two different modes of 
insertion. The posterior fibres are inserted into the body of 
the hyoid bone ; they, however, form a comparatively small 
part of the muscle. Most of the fibres are inserted into a 
median raphe which extends between the symphysis of 
the mandible and the body of the hyoid bone. The two 
mylo-hyoid muscles, therefore, stretch across from one side 
of the body of the mandible to the other, in front of the 
hyoid bone, and constitute a floor for the anterior part of the 
mouth which is frequently termed the diaphragma oris. The 
mylo-hyoid muscle is supplied by the mylo-hyoid branch of 
the inferior alveolar nerve. It elevates the hyoid bone, the 
tongue and the floor of the mouth in the movement of 
swallowing. 

Dissection . — Cut the mylo-hyoid muscle a little below its 
origin from the mylo-hyoid ridge and turn it downwards and 
forwards. Be careful not to injure the mucous membrane of 
tht mouth, which lies in contact with the upper surface of the 
muscle near its origin. 

Parts exposed by the Reflection of the Mylo-hyoid (Fig. 
70). — Part of the tongue, and a number of structures 
associated with it are now brought into view. First, note 
the mucous membrane stretching from the tongue to the 
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inner side of the mandible ; then, identify the various muscles. 
The hyoglossus^ a portion of which was previously visible 
behind the mylo-hyoid, is fully exposed. It is a quadrangular 
sheet of fleshy fibres which extends from the hyoid bone to 
the side of the tongue. Mark its position, because all the 
structures in the region now under consideration have a more 
or less intimate relationship to it. Thus, posterior and also 
superficial to its upper part, the stylo-glossus muscle will be 
recognised, whilst anterior to it are the genio-g/ossus and the 
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genio-hyoid. The genio-hyoid muscle 01 eupies the antero- 
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whilst the deep pari of the submaxillary gland and the sub- 
maxillary duct (Wharton^s) occupy an intermediate place. 
Although the submaxillary ganglion is very small, its relations 
are so precise that it is very easily found. By seizing the 
lingual nerve and dissecting carefully in the interval between 
it and the deep part of the submaxillary gland, the dissector 
will expose the ganglion, and its roots and branches of dis- 
tribution (Fig. 70). Upon the genio-glossus, anterior to the 
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hyoglossus, the sublingual gland, with its artery of supply 
will be seen. If the stylo-hyoid and the posterior belly of 
the digastric are displaced backwards, certain structures will 
be seen passing under cover of the posterior margin of the 
hyoglossus muscle. They are: — (i) the glosso-pharyngeal 
nerve, immediately below the stylo-glossus muscle ; (2) the 
stylo-hyoid ligament, a little lower down ; and (3) the lingual 
artery, close to the hyoid bone (Fig, 68). 

Musculus Hyoglossus. — The hyoglossus is a qiiadKitt', fhit 
muscle which arises from the whole length of the greater cornu, 
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and also from the body of the hyoid bone. Its fibres pass 
upwards to the posterior part of the side of the tongue, 
medial to the stylo-glossus. The hyoglossus is supplied by 
the hypoglossal nerve. It helps to depress the tongue and to 
pull its anterior part backwards. 

M'ubcuIus Stylo glossus. — The stylo-glossus muscle is an 
elongated fleshy slip which takes origin from the anterior aspect 
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wards and forwards, and its fibres may be traced upon the 
side of the tongue as far as the tip. Some of them decus- 
sate with the fasciculi of the hyoglossus muscle. It pulls 
the. tongue backwards, and its nerve of supply is derived from 
the hypoglossal nerve. 

Musculus Geniohyoideus. — The genio-hyoid muscle is 
placed close to the median plane, in contact with its fellow of 
the opposite sid(\ It is a shoit muscle which ntiscs fioin tiie 
loxNct mental spine upon the posterior surface of the symphysis 
of the maiuhhle, and extends downwards and backwards to 
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gain insertion into the anterior aspect of the body of the 
hyoid bone. It is supplied by the hypoglossal nerve. It pulls 
the hyoid bone upwards and forwards. 

The Deep Part of the Submaxillary Gland. — It has been 
noted already that the small, deep part of the submaxillary 
gland springs from the medial surface of the superficial part, at 
the posterior border of the mylo-hyoid muscle. It will now be 
obvious that it passes forwards and upwards, between the 
mylo-hyoid laterally and the hyo-glossus and genio-glossus 
medially, until it comes into contact with the sublingual gland. 
It is accompanied by the lingual nerve and the submaxillary 
duct, both of which lie on its medial surface (Fig. 72). 

Ductus Submaxillaris. — The duct of the submaxillary 
gland (O.T. Wharton’s duct) emerges from the medial surface 
of the main part of the gland, and proceeds, with the deep 
part of the gland, forwards and upwards upon the hyo- 
glossus muscle. At first it lies between the lingual nerve 
above and the hypoglossal nerve below. Reaching the 
surface of the genio-glossus muscle, it is crossed laterally, 
and then below and medially, by the lingual nerve. Then it 
passes to the medial side of the sublingual gland, and gains the 
floor of the mouth, where it opens by a small orifice placed 
on the summit of a papilla which lies close to the side of the 
frenulum linguae. 

The wall of the duct is much thinner than that of 
the parotid duct. If a small opening is made in it, the 
dissector will experience little difficulty in passing a fine probe 
or bristle along it into the mouth. 

Glandula Sublingualis. — ^The sublingual gland lies in the 
floor of the mouth, and is the smallest of the larger salivary 
glands. It is almond-shaped, about one inch and a half 
long ; and its relations are very definite. Its prominent upper 
border can be seen within the mouth, beneath the anterior 
part of the tongue, where it is covered by a fold of mucous 
membrane termed the plica sublingualis (Fig. 105). Medially^ 
it rests upon the genio-glossus muscle, whilst, laterally^ it lies 
against the medial aspect of the body of the mandible, 
immediately lateral to the symphysis and above the mylo- 
hyoid line. Below,, it is supported by the mylo - hyoid 
muscle. Its anterior extremity reaches the median plane, 
above the anterior border of the genio-glossus, and is in 
contact with its fellow of the opposite side. The duct of 
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the submaxillary gland and the lingual nerve are prolonged 
forwards, medial to the sublingual gland. 

Numerous small ducts (the number varying from eight 
to twenty) proceed from the sublingual gland. As a rule, 
they open into the mouth on the summit of the plica sub- 
lingualis (Birmingham). 

Nervus Lingualis. — In the dissection of the infratemporal 
region, the lingual nerve was seen passing downwards between 
the ramus of the mandible and the internal pterygoid muscle. 
As it descends, it inclines forwards, and, after passing 
over the attachment of the superior constrictor muscle of 
the pharynx to the posterior end of the mylo hyoid line, it 
lies below and posterior to the last molar tooth (Fig. 68), 
between the mucous membrane of the mouth and the body of 
the mandible. At that point it is in danger of being hurt 
by the clumsy extraction of one of the lower molars, and 
there also it may be divided by the surgeon, from the inside 
of the mouth. In its further course the nerve keeps close 
to the side of the tongue, crossing the styloglossus and the 
upper part of the hyoglossus, and, beyond that, the sub- 
maxillary duct. Its terminal branches are placed immedi- 
ately under cover of the mucous membrane of the mouth, 
and it can be traced as far as the tip of the tongue. 

The bratuhes which proceed from the lingual nerve in the 
submaxillary region are of two kinds — (i) twigs of com- 
munication ; ( 2 ) branches of distribution. 


Twij^s of 
Coiniuunicatioii.'l 


Branches 

of 

Distribution. 


i 

['• 

13 . 


Two or more to the submaxillary ganglion. 

One or two >vhich descend along the anterior 
iKirder of the hyoglossus muscle to unite with 
the hypoglossal nerve. 

.Slender lilaments to the mucous membrane of the 
mouth and gums. 

A few twigs to the sublingual gland. 

Branches to the tongue. 


The lingual branches pierce the substance of the tongue, 
and then incline upwards to supply the papillated mucous 
membrane over the anterior two-thirds of the organ. 

Ganglion Submaxillare. — The small submaxillary ganglion 
lies upon the upper part of the hyoglossus muscle, in the interval 
between the lingual nerve and the deep part of the sub- 
maxillary gland. In size, it is not larger than the head of a 
large pin; and, when freed from the connective tissue surround- 
ing, it will be seen to be suspended from the lingiixil nerve 
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by two short branches, which enter its upper border, and are 
separated by a distinct interval The posterior connecting 
twig is frequently replaced by two or three filaments, which 
form the sensory and secretory roots of the ganglion, whilst 
the anterior connecting branch must be looked upon as a 
twig given by the ganglion to the lingual nerve. 

Like the other ganglia developed in connection with the 
branches of the trigeminal nerve, the submaxillary ganglion has 
three roots — viz., (i) a sensory root from the lingual nerve ; (2) 
a secretory root from the chorda tympani ; and (3) a sympathetic 
root from the plexus around the external maxillary artery. 

From its lower border several minute twigs proceed ; they 
are distributed — (i) to the submaxillary gland and duct ; (2) 
to the sublingual gland, from the branch given by the 
ganglion to the lingual nerve; and (3) to the mucous 
membrane of the mouth. 

Nervus H3rpoglos8US. — The hypoglossal nerve has been 
traced, in the dissection of the anterior triangle, to the point 
where it disappears under cover of the mylo- hyoid muscle 
(p. 130). It is now seen passing forwards upon the 
hyoglossus muscle, above the hyoid bone and below the level 
of the deep part of the submaxillary gland. At the anterior 
border -of the hyoglossus it gains the surface of the genio- 
glossus muscle, into the substance of which it sinks ; and 
finally it breaks up into branches which supply the muscular 
Substance of the tongue. Upon the hyoglossus muscle it 
is accompanied by the lingual vein. 

The branches which spring from the hypoglossal nerve in 
the region of the floor of the mouth are very numerous, and 
are distributed entirely to muscles. It supplies — (i) the stylo- 
glossus ; (2) the hyoglossus ; (3) the genio-glossus ; (4) the 
genio-hyoid ; and (5) the intrinsic muscles of the tongue. 

In addition, it communicates freely with the lingual 
nerve. The more apparent of the connections take the form 
of one or more loops which lie on the lateral surface of the 
anterior part of the hyoglossus. Other communications with 
the lingual nerve are effected in the substance of the tongue. 

Dissection. — ^The hyoglossus should now be carefully de- 
tached from the hyoid bone, and thrown upwards towards the 
tongue, but the structures which lie upon the superficial surface 
of the muscle need not be divided. By the reflection of the 
hyogloMus muscle the following structures will be fully dis- 
play^, and must be cleaned — (z) the profunda linguas artery 
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and the veins which accompany it ; (2) the dorsales linguae 

arteries and veins ; (3) the posterior part of the genio-glossus ; 

(4) the origin of the middle constrictor of the pharynx ; and 

(5) the attachment of the stylo-hyoid ligament. 

Musculus Genioglossus. — The genio>gIossus is a flat tri- 
angular muscle, the medial surface of which is in contact with 
its fellow of the opposite side, in the median plane. It arises 
by a short pointed tendon from the upper mental spine on 
the posterior aspect of the symphysis of the mandible, and, 
from that point, its fleshy fasciculi spread out in a fan-like 
manner. By far the greater part of the muscle is inserted 
into the tongue, by an insertion which extends throughout 
the whole length of the organ, from the tip to the base ; 
below the tongue, a few fibres reach the side of the pharynx. 
The genio-glossus is supplied by twigs from the hypoglossal 
nerve. It can project the tip of the tongue forwards and 
depress the whole organ in the floor of the mouth. 

Arteria Lingualis. — As the lingual artery is now fully 
exposed, it can be conveniently studied at this stage. 
It springs from the anterior aspect of the external carotid, 
and is separable into two parts — viz., (i) a part extending 
from its origin to the posterior border of the hyoglossus 
muscle; (2) a part lying in relation to the upper border of 
the hyoid bone, and extending to the anterior border of the 
hyoglossus, where it divides into two terminal branches, the 
sublingual and the deep artery of the tongue (Figs. 68, 70). 

The first part has been fully examined in a previous 
dissection. It lies in the carotid triangle of the neck, and 
is therefore comparatively superficial. It is crossed, super- 
ficially, by the hypoglossal nerve, and lies, medially, against 
the middle constrictor. The second part passes forwards along 
the upper border of the greater cornu of the hyoid bone, 
and is covered by the hyoglossus muscle, which intervenes 
between it and the hypoglossal nerve. The nerve, how- 
ever, is placed at a slightly higher level. The deep or 
medial relations of the artery, in the second stage of its 
course, are the middle constrictor of the pharynx and the 
genio-glossus. 

The branches of the lingual artery are : — 

1. Supra hyoid, from first part (p. 133). 

2 . Dorsales linguse, from the second part. 

3* Sublingual. 

4. Profunda. 

Ill— IS a 
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Rami Dor sales Linguce, — The dorsales linguae branches 
are generally two or more in number. They pass upwards, 
under cover of the hyoglossus muscle, to end in twigs to the 
mucous membrane covering th^haryngeal part of the dorsum 
of the tongue. Some twigs are supplied also to the muscular 
substance of the organ, and a few may be traced backwards 
into the palatine tonsil. 

Arteria Sublingualis, — The sublingual artery springs from 
the end of the second part of the lingual artery and emerges 
from under cover of the anterior border of the hyoglossus ; 
then it ascends, upon the genio-glossus, to the sublingual 
gland, which it supplies. It gives branches to the surround- 
ing muscles ; and it anastomoses with its fellow of the 
opposite side and, through the mylo-hyoid muscle, with the 
submental branch of the external maxillary artery. 

Arteria Profunda Linguae. — The deep artery of the tongue 
ascends almost vertically, upon the genio-glossus, overlapped 
by the anterior border of the hyoglossus ; when it reaches 
the under surface of the tongue, it runs towards the tip and 
ends in terminal branches. To expose it divide the mucous 
membrane along its course ; then it will be seen to lie close 
to the attachment of the frenum of the tongue, and to 
be continued forwards in the interval between the genio- 
glossus ' and the inferior longitudinal muscle. Its course 
is tortuous, to allow for the protrusion or elongation of the 
tongue ; and it gives off numerous branches. 

VeiUB Linguales. — The lingual artery may be accompanied 
by two small venge comites which lie beside it under cover of 
the hyoglossus ; but the main vein of the tongue crosses 
the lateral surface of the hyoglossus below the hypoglossal 
nerve ; and another smaller vein, the vena comitans hypoglosst^ 
runs backwards above the hypoglossal nerve. At the posterior 
border of the hyoglossus the lingual vein is joined by the 
vena comitans hypoglossi and the vense comites of the artery, 
if they are present ; then it passes backwards to end either in 
the common facial vein or the internal jugular vein. 

Iiigamentum Stylohyoideum. — The stylo-hyoid ligament is 
the last structure to be examined in this dissection. It is a 
fibrous cord which springs from the tip of the styloid process 
and passes antero-inferiorly to be attached, under cover of 
the hyoglossus muscle, to the lesser cornu of the hyoid 
bone. It is not uncommon to find it partially ossified; in 
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other cases it may assume a ruddy hue and contain muscular 
fibres. 


OTIC GANGLION AND TENSOR VELI PALATINI. 

During the dissection of the submaxillary region the 
dissector noted a nerve ganglion, the submaxillary ganglion^ 
connected with the lingual branch of the mandibular nerve ; 
and, when he was examining the infratemporal region, refer- 
ence was made to the otic ganglion, which is associated 
with the trunk of the mandibular nerve and the branch which 
it supplies to the internal pterygoid muscle. The otic 
ganglion and its connections should now be displayed, and 
afterwards the tensor veli palatini muscle should be cleaned 
and followed from its origin downwards to the hamulus of the 
medial pterygoid lamina. 

Dissection . — Cut the lineal and inferior alveolar nerves 
immediately below their origins ; evert the upper part of the 
mandibular nerve, and define the otic ganglion ; then divide 
the internal pterygoid, along the posterior border of the lateral 
pterygoid lamina ; depress the lower part of the muscle and 
clean the tensor veli palatini, which lies medial to the middle 
meningeal artery, the otic ganglion and the mandibular nerve, 
and separates them from the lateral surface of the auditory tube. 
• 

Ganglion Oticum. — 'Fhe otic ganglion is a minute, oval 
body, not easily found. It lies immediately below the 
foramen ovale, between the mandibular nerve laterally, the 
tensor veli palatini medially, and the middle meningeal artery 
posteriorly ; it is intimately associated with the origin of the 
nerve to the internal pterygoid (Fig. 66). 

The otic ganglion is usually described as receiving motor, sensory, and 
sympathetic roots. The motor foot is supplied by the nerve to the internal 
pterygoid muscle ; the sympathetic root comes from the ))lexus around the 
middle meningeal artery. In addition to those roots, the lesser superjicial 
petrosal nen't enters the posterior border of the ganglion, and conveys 
sensory fibres to it. 

The following are the branches which proceed from the otic ganglion : — 

f A twig which passes downwards and forwards to the 

branches of | tensor veli palatini. (O.T. Tensor palati.) 

distribution, j A twig which proceeds upwards and backwards to 
V supply the tensor tympani. 

( One or more fine filaments to one or both of the roots 
of the auriculo-temporal nerve. 

A minute communicating filament to the chorda 
tympani. 


111—13 b 
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Musculos Tensor Veil Palatini. — The tensor of the soft 
palate is a flat, triangular muscle which is closely applied to 
the deep surface of the internal pterygoid muscle. It arises 
from the scaphoid fossa at the root of the medial pterygoid 
lamina, from the posterior border of the lower surface of the 
great wing of the sphenoid, from the spine of the sphenoid, 
and from the lateral aspect of the auditory tube (O.T. 
Eustachian). It descends to the lower end of the medial 
pterygoid lamina, and ends in a tendon which turns hori- 
zontally, under the hamulus, into the soft palate, where its 
attachments will be seen later when the soft palate is dissected. 


THE GREAT VESSELS AND NERVES 
OF THE NECK. 

As soon as the dissection of the infratemporal and the 
submaxillary regions is completed, the dissector should turn 
to the study of the external carotid artery and its relations. 

Arteria Carotis Externa. — The external carotid artery is 
one of the two terminal branches of the common carotid. It 
commences at the level of the upper border of the thyreoid 
cartilage, opposite the fibro-cartilage between the third and 
fourth cervical vertebrae ; and, after running upwards and 
backwards to the level of the neck of the mandible, it 
terminates, between that portion of bone and the upper part 
of the antero-medial surface of the parotid gland, by dividing 
into two terminal branches — the superficial temporal and the 
internal maxillary arteries. At its commencement it lies 
anterior and medial to the internal carotid artery ; and it is 
called external because it is distributed mainly to the parts 
on the exterior of the skull. It is, at first, comparatively 
superficial in the upper part of the carotid triangle ; next, it 
passes under cover of the lower part of the postero-medial 
surface of the parotid gland, and the posterior belly of the 
digastric and the stylo-hyoid muscles. At the upper border 
of the stylo-hyoid it enters a groove in the medial border of 
the parotid, through which it passes to the upper part of the 
antero-medial surface of the gland, behind the neck of the 
mandible, where it terminates (Figs. 51, 73, 74). 

Relations ^ — ^As it lies in the carotid triangle it is covered 
by the skin, superficial fascia and platysma, branches of the 
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nervus cutaneus colli and the cervical branch of the facial 
nerve, and the deep fascia. Beneath the deep fascia it is 
crossed superficially by the common facial and lingual veins 
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and the hypoglossal nerve ; and, at the upper end of the 
triangle, it is concealed by the lower end of the parotid gland, 
and it is crossed, from behind forwards, by the posterior facial 
vein. After it leaves the carotid triangle it is overlapped by 
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the angle of the mandible, and is crossed by the posterior 
belly of the digastric and the stylo hyoid. At its termina- 
tion it is concealed by the upper part of the parotid and is 
crossed by branches of the facial nerve. 

To its medial side lies the wall of the pharynx with the 
external and internal laryngeal branches of the superior 
laryngeal nerve intervening in the region of the carotid 
triangle. The medial relations, at a higher level, will be 
seen to greater advantage at a later stage, when the styloid 
process is detached and displaced. They are the pharyngeal 
branch of the vagus, the stylo-pharyngeus, the glosso-pharyngeal 
nerve, and the styloid process or the stylo-hyoid ligament. 
Those structures lie to its medial side as they pass obliquely 
between it and the internal carotid, which has gradually 
attained a plane posterior and medial to that in which the 
external carotid lies. 

In the whole of its extent the external carotid is accom- 
panied by numerous sympathetic nerve fibres, derived from 
the upper cervical sympathetic ganglion ; they constitute the 
external carotid plexus^ which distributes offsets along all the 
branches of the artery. 

Branches , — The branches of the external carotid artery are 
— the superior thyreoid, the lingual, and the external maxillary, 
from its anterior aspect ; the occipital and the posterior 
auricular, from its posterior aspect ; the ascending pharyngeal, 
from its medial side ; and the superficial temporal and the 
internal maxillary are its terminal branches. 

Arteria Thyreoidea Superior. — The superior thyreoid 
artery arises, within the carotid triangle, from the anterior 
aspect of the external carotid close to its origin. It runs 
downwards and forwards, under cover of the omo-hyoid, 
sterno-hyoid, and sterno-thyreoid muscles, to the apex of the 
corresponding lobe of the thyreoid gland, where it ends by 
breaking up into three terminal branches. 

The following branches proceed from it : — 

‘ I. Hyoid. I 4. Crico-thyrcoid. 

2. Superior laryngeal. 5. Terminal glandular. 

3. Sterno-mastoid. | 

Ramus Hyotdeus , — The hyoid branch is a small twig, which 
springs from the superior thyreoid in the carotid triangle. 
It runs along the lower border of the hyoid bone, under cover 
of the thyreo-hyoid muscle, and anastomoses with its fellow 
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of the opposite side, and with the hyoid branch of the 
lingual artery. 

Arteria Laryngea Superior, — The superior laryngeal artery 
is a larger vessel. It springs from the superior thyreoid 
in the carotid triangle, and, associating itself with the internal 
laryngeal nerve, it pierces the thyreo-hyoid membrane, enters 
the pharynx, and descends to the larynx (Fig. 68). 

Arteria SierNOcIeidomasioidea, — The sterno-mastoid branch 
is a small vessel which runs downwards and backwards, across 
the carotid sheath, along the upper border of the anterior 
belly of the omo-hyoid muscle, to reach the deep surface of 
the sterno-mastoid muscle, into which it sinks. It gives, in 
addition, minute twigs to the depressor muscles of the larynx. 

Ramus Cricothyreoideus. — The crico- thyreoid artery runs 
medially, upon the crico-thyreoid ligament, and anastomoses with 
its fellow of the opposite side. It has already been noticed 
in the dissection of the middle line of the neck (p. 129). 

Rami Glandulares. -The glandular rami are the three 
terminal branches. They spring from the main trunk at 
the apex of the lobe of the thyreoid gland. The largest 
branch is distributed on the medial surface of the lobe ; the 
smallest branch ramifies on its lateral surface ; whilst the 
third branch runs downwards upon the anterior border of the 
lobe, and then along the upper border of the isthmus towards 
its fellow of the opposite side. The medial and lateral 
branches arc not uncommonly replaced by a posterior trunk 
which runs along the posterior border of the lobe. The 
anastomosis between the thyreoid arteries of the two sides is 
by no means free. 

Vetue Thyreoidecc Superiores. — The superior thyreoid veins 
emerge from the gland and form a trunk which receives 
tributaries corresponding in a great measure with the branches 
of the artery. It crosses the upper part of the common 
carotid artery and joins the internal jugular vein. 

Arteria Lingualis. — The lingual artery springs from the 
external carotid at the level of the greater cornu of the 
hyoid bone in the carotid triangle. It runs along the upper 
border of the greater cornu. As its name indicates, it is 
the artery of supply to the tongue. It has already been 
dissected in the carotid triangle and the submaxillary region, 
and the details of its course and relations are given on 
p. 197. 




Superior thyreoid artery 
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at the present stage of the dissection. The artery arises 
from the anterior aspect of the external carotid, immedi- 
ately above the lingual, in the upper part of the carotid 
triangle, and passes vertically upwards, on the lateral surface 
of the middle constrictor muscle of the pharynx, to the 
angle of the mandible, where it disappears under cover 
of the posterior belly of the digastric and the stylo-hyoid 
muscle. At that point the superior constrictor is medial 
to it and separates it from the palatine tonsil. At the 
upper border of the stylo -hyoid it enters a deep groove 
in the posterior part of the submaxillary gland, in which it 
runs downwards and forwards between the lateral surface of 
the gland and the internal pterygoid muscle, then turning 
round the lower border of the mandible at the anterior border 
of the masseter it enters the face (Fig. 74). For details of 
its course in the face see p. 16. 

The named branches which spring from the external 
maxillary artery before it enters the face arc : — 

1. Ascending palatine. I 3. Glandular. 

2. Tonsillar. | 4. Submental. 

Arteria Palatina Ascendens, — T'he ascending palatine 
branch is given off for the supply of the soft palate, but 
it distributes branches to the palatine tonsil and auditory 
(O.T. Eustachian) tube also. It ascends between the stylo- 
pharyngeus and stylo glossus muscles, and will be better seen 
when the styloid process is reflected (p. 2 1 o). 

Ramus Tonsillaris. — The tonsillar branch runs upwards 
between the internal pterygoid and stylo glossus muscles, then 
turns medially, pierces the superior constrictor, and enters 
the palatine tonsil. 

The glandular branches are given to the submaxillary 
gland, as the external maxillary artery passes through it. 

Arteria Submentalis. — The submental artery is a branch 
of some size. It arises close to the lower border of the 
mandible, and runs towards the chin, superficial to the mylo- 
hyoid muscle. Near the symphysis it changes its direction, 
and is carried upwards over the lower border of the mandible, 
to end in branches for the muscles and integument of the 
chin and lower lip. In the submaxillary region it gives 
numerous twigs to the surrounding muscles and glands, and 
anastomoses with the sublingual artery by branches which 
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pierce the mylo -hyoid muscle. It anastomoses, in the face, 
with the inferior labial branches of the external maxillary 
and the mental branch of the inferior alveolar. 

Vena Facialis Anterior. — The cervical portion of the 
anterior facial vein has already been seen (p. 130) passing 
backwards and downwards, superficial to the submaxillary 
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gland. After receiving tributaries corresponding to the 
branches of the corresponding part of the external maxillary 
artery, it joins the posterior facial vein. The short trunk 
thus formed is termed the common facial vein^ and it pours its 
blood into the internal jugular at the level of the hyoid bone. 

Arteria Occipitalis. — The occipital artery springs from the 
posterior aspect of the external carotid artery, at the same level 
as the external maxillary. It takes the lower border of the 
posterior belly of the digastric muscle as its guide, and runs 
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upwards and backwards, under cover of the sterno-mastoid 
muscle, and, generally, under cover of the lower border of the 
posterior belly of the digastric, to reach the interval between 
the mastoid portion of the base of the skull and the transverse 
process of the atlas. Thence onwards, it has been studied in 
the dissection of the scalp and the back of the neck (pp. 47, 
56). The first part of the vessel crosses the internal carotid 
artery, the vagus nerve, the accessory nerve, the internal 
jugular vein, and the hypoglossal nerve, which hooks round it. 

The only branches which spring from the occipital artery 
in the region under consideration are: (i) muscular twigs; 
and (2) a meningeal branch. 

The musadar hvigs are given to the neighbouring muscles. 
One of them, the siemo-mastoid branchy is larger than the 
others and very constant, runs parallel with the accessory 
nerve, and sinks, with it, into the substance of the sterno- 
mastoid muscle. 

A meniftgetil branch associates itself with the internal 
jugular vein, and can be followed upwards upon it to 
the jugular foramen, through which it passes into the 
cranium. 

Arteria Auricularia Posterior. — The posterior auricular 
artery will be found above the level of the posterior belly of 
the digastric, and, like the occipital, it takes origin from the 
posterior aspect of the external carotid artery. In the first 
part of its course it is placed deeply, and runs upwards and 
backwards, between the styloid process of the temporal bone 
and the postero-medial surface of the parotid gland, to reach 
the interval between the mastoid process and the back of 
the auricle. Then it accompanies the posterior auricular nerve 
in the superficial fascia of the scalp, where its course has already 
been studied, in the dissection of the scalp (p. 47). 

As it runs upwards and backwards the posterior auricular 
artery gives off (i) muscular twigs ; (2) a few branches to the 
parotid gland ; and (3) the stylo-mastoid artery. 

Arteria Stylomastoidea, — The stylo -mastoid artery is a 
slender vessel which enters the stylo-mastoid foramen. In 
the interior of the temporal bone it has an extensive dis- 
tribution. It supplies twigs to the mastoid cells and to the 
tympanic cavity, and is carried onwards, in the canalis facialis 
(O.T. Fallopian), to anastomose with the petrosal branch of 
the middle meningeal. 



^8 


HEAD AND NECK 


Axteria MazUlaris Interna. — The commencement of the 
maxillary artery, from the termination of the external 
between the neck of the mandible and the antero- 
medial surface of the parotid gland, has been seen already, and 
the artery has been traced through the infratemporal region 
to the pterygo-palatine fossa, where its terminal branches will 
be dissected at a later period. 

Arteria Temporalis Superficialis. — Like the internal 
maxillary, the superficial temporal artery commences between 
the neck of the mandible and the antero-medial surface of 
the parotid gland. It passes upwards, and, as it emerges 
from under cover of the upper end of the parotid gland, it 
pierces the parotid fascia, crosses superficial to the posterior 
end of the zygomatic arch, and enters the superficial fascia of 
the scalp, in which it ascends, on the superficial surface of the 
temporal fascia, and anterior to the auricle (Figs. 51, 76). Jt 
breaks up into two branches, and parietal. The two 
branches anastomose with each other and with their fellows of 
the opposite side. The frontal branch anastomoses with the 
supra-orbital and frontal branches of the ophthalmic also, and 
the parietal branch anastomoses with the posterior auricular 
and the occipital arteries. Whilst it is still under cover of 
the parotid it gives branches to the gland ; anterior auricular 
branches to the auricle ; the transverse facial^ which passes 
along the lower border of the zygomatic arch, across the 
masseter. As the superficial temporal crosses the zygoma it 
gives off a zygomatico orbital branchy which runs to the lateral 
border of the orbit, and a middle temporal branchy which 
perforates the temporal fascia and anastomoses in the tem- 
poral fossa with the deep temporal branches of the internal 
maxillary. The course of the middle temporal branch (Fig. 
76) and the distribution of the terminal branches have been 
followed in earlier stages of the dissection (pp. 48, 169). 

Dissection . — Divide the posterior belly of the digastric 
immediately below its origin, and turn it downwards and 
forwards towards the hyoid bone ; then examine the stylo- 
pharyngeus muscle. It may be necessary to cut the occipital 
and posterior auricular arteries in order to gain free access to 
the deeper parts, but that should not be done unless it is un- 
avoidable. Care must be taken whilst cleaning the stylo- 
phar^eus to avoid injuring the glosso-phatyngeal nerve, 
whicn turns round its posterior border and crosses its superficial 
fUrface. 
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by the glosso-pharyngeal nerve. If the dissector removes the 
fascia at the posterior part of the thyreo-hyoid space he will 
expose the lower fibres of the middle and the upper fibres 
of the inferior constrictor, and in the interval between them, 
on a deeper plane, the lateral surface of the lower part of 
the stylo-pharyngeus. It is an elevator of the larynx. 

Dissection , — Snip through the base of the styloid process 
with the bone forceps, and throw it and the attached muscles 
downwards and forwards. The upper parts of the internal 
carotid artery and internal jugular vein are now exposed, and 
the ascending pharyngeal and ascending palatine arteries can 
be followed to the base of the skull. 

If the external carotid is pushed forwards and the internal 
carotid is pulled backwards the ascending pharyngeal artery 
will be seen, in a well-injected subject, lying in the areolar 
tissue between the two carotid arteries and on a deeper plane. 
It must be cleaned and followed to the base of the skull. 

Arteria Pharyngea Ascendens. — The ascending pharyngeal 
artery springs from the medial surface of the external carotid 
artery, close to its lower end, and is its smallest branch. It 
ascends along the lateral border of the pharynx, lying between 
the stylo-pharyngeus laterally and the constrictors of the 
pharynx medially, first in a plane* between the external and 
internal carotid arteries, and then to the medial side of the 
internal carotid. As it passes upwards it gives pharyngeal 
branches to the wall of the pharynx, and prevertebral branches 
to the prevertebral muscles. At the base of the skull it gives 
off meningeal branches^ which enter the cranial cavity through 
the hypoglossal canal, the jugular foramen, and the foramen 
lacerum ; and palatine branches^ which pierce the pharyngeal 
aponeurosis, above the upper border of the superior con- 
strictor, and descend, along the levator veli palatini, to the 
soft palate. Offsets from the latter branches are given to 
the auditory tube (O.T. Eustachian) and to the palatine 
tonsil. 

Arteria Palatina Ascendens. — After the ascending pala- 
tine artery has passed between the stylo-glossus and the stylo- 
pharyngeus (see p. 205), it ascends, along the side of the 
pharynx, to the petrous part of the temporal bone. There 
it pierces the pharyngeal aponeurosis, and then it accompanies 
the levator veli palatini to the soft palate. It helps to supply 
the soft palate, the palatine tonsil, the wall of the pharynx, 
and the auditory tube. 
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Dissection . — ^After the ascending pharyngeal artery has been 
examined, the internal carotid artery^ the glosso-pharyngeaU 
vagus, accessory, and hypoglossal nerves, and the superior 
cervical ganglion, with their various connections and branches, 
must be dissected. A dense and tough fascia envelops them, 
and a great amount of patience is required to trace the branches 
of the nerves through it. One nerve — the pharyngeal branch 
of the vagus — which proceeds downwards and forwards, upon 
the superhcial or lateral aspect of the internal carotid, is especially 
liable to injury, and must therefore be borne in mind from the 
very outset of the dissection. The internal laryngeal and the 
external laryngeal nerves have been previously displayed in the 
anterior triangle of the neck. If they are traced upwards, they 
will lead to the superior laryngeal branch of the vagus, which 
lies in relation with the deep aspect of the internal carotid artery. 
Near the base of the skull all the nerve-trunks will be found 
making their appearance, close together, in the interval between 
the internal jugular vein and the internal carotid artery ; whilst 
posterior to the vein the rectus lateralis muscle and the first 
loop of the cervical plexus will be seen. 

Arteria Carotis Intema. — The internal carotid artery is 
one of the two terminal branches of the common carotid, 
and it commences, therefore, at the level of the upper border 
of the thyreoid cartilage. From that point it proceeds upwards 
in the neck, in a vertical direction, until it reaches the 
base of the skull ; there it disappears from view by entering 
the carotid canal of the petrous portion of the temporal bone. 
Through the carotid canal it reaches the interior of the 
cranium. 'Fhe internal carotid artery can therefore be very 
appropriately divided into three parts — viz., (i) a cervical; 
(2) a petrous ; and (3) an intracranial. The cervical part 
alone comes under the notice of the student in the present 
dissection. 

In the first part of its extent the internal carotid artery 
lies in the carotid triangle, and is therefore comparatively 
superficial. It is covered by the integument, platysma, and 
fascia, and is overlapped by the sterno mastoid muscle and 
the anterior border of the internal jugular vein. It is crossed 
by the hypoglossal nerve, the occipital artery and its sterno- 
mastoid branch, and the lingual and common facial veins. The 
descendens hypoglossi descends on its superficial surface. 

As it proceeds upwards, it passes under cover of the lower 
end of the parotid gland and then at a higher level under 
cover of the posterior belly of the digastric, the stylo-hyoid, 
the stylo-pharyngeus, and the styloid process, which separate 
it from the postero-medial surface of the parotid gland. It 
m — 14 a . 
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will be noted also that three nerves and three arteries cross the 
vessel superficially, viz. : — 


1. The hypoglossal nerve. 

2. The glosso-pharyngeal nerve. 

3. The pharyngeal &anch of the 

vagus nerve. 


1. The occipital artery. 

2. The sterno-mastoid branch of 

the occipital artery. 

3. The posterior auricular artery. 
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The hypoglossal nerve, as already noted, crosses it in the 
carotid triangle ; the other nerves cross it under cover of the 
posterior belly of the digastric. The occipital artery crosses 
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it at the level of the lower border of the posterior belly of the 
digastric, the posterior auricular, at the level of the upper 
border of that muscle, and the sterno-mastoid branch of the 
occipital artery at the point where the hypoglossal nerve 
turns forwards. 

The relationship of the external carotid artery to the 
internal carotid is a varying one. At first the external 
carotid lies antero-medial to the internal carotid ; but soon, 
owing to its inclination backwards, it comes to lie superficial 
to the internal carotid. The following structures intervene 
between the two vessels : — 


1. Stylokl pnKcss. 

2. Stylo- pharyngeus muscle. 

3. (ilosso-pharyngeal nerve. 


4. Pharyngeal branches of vagus 

and sympathetic. 

5. A ix^rtion of the parotid gland. 


Posterior to the internal carotid are the longus capitis 
(O.T. rectus capitis anticus major) and the sympathetic 
trunk ; postero-laterally are the glosso-pharyngeal, the vagus, 
the accessory and the hypoglossal nerve; and still more 
laterally and posteriorly is the internal jugular vein. On 
its medial aspect the internal carotid is related to the con- 
strictors of the pharynx, the ascending pharyngeal artery and 
the levator veli palatini. 

Before leaving the internal carotid artery, note that, 
near the base of the skull, four nerves appear in the interval 
between it and the internal jugular vein ; they are the glosso- 
pharyngeal, the vagus, the accessory, and the hypoglossal. 

Vena Jugularis Interna. — The internal jugular vein is the 
largest venous channel of the neck. It enters the neck through 
the postero-lateral compartment of the jugular foramen, where 
it is directly continuous with the transverse blood sinus of 
the cranium. From the jugular foramen it proceeds down- 
wards, until it reaches the posterior aspect of the medial end 
of the clavicle, where it joins the subclavian vein to fonn the 
innominate vein (Fig. 78). Its commencement in the jugular 
foramen shows a slight dilatation, termed the bulby the lumen of 
which remains at all times patent owing to the connection of 
walls of the bulb to the margins of the foramen. The skull cap 
should be removed and a probe should be passed from the 
transverse sinus into the internal jugular vein, to demonstrate 
the continuity of the two channels. 

Relations . — At its commencement the internal jugular 
in — 14 h 
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PLATE VII 

Fig. 78. — Dissection of the Head and Neck of the same subject 
as that shown in Fig. 15, but the greater part of the parotid 
gland, the greater part of the sterno-mastoid muscle, the 
greater part of the external jugular vein, portions of other 
veins, portions of the sterno- hyoid and sterno- thyreoid 
muscles, and the submaxillary gland have been removed 
to display deeper structures. 
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vein lies postero lateral to the upper end of the cervical 
part of the internal carotid artery, from which it is partially 
separated by the last four cerebral nerves. As it descends 
it assumes a more directly lateral relationship, first to the 
internal carotid and then to the common carotid, overlapping 
each vessel to a slight extent anteriorly; and it is enclosed, 
with them and the vagus nerve, in a common sheath of deep 
cervical fascia, the nerve lying in its own compartment of the 
sheath between the vein laterally and the arteries medially, 
and in a posterior plane (Figs. 47, 48, 53). 

The superficial or lateral relations of the vein in the upper 
part of its extent are the styloid process, with the stylo- 
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pharyngeus and stylo-hyoid muscles, and tiic posterior belly 
of the digastric, which separate it from the iii)per part of the 
postciu-inedial surface of the parotid gland. In that part 
of its extent it is (aossed superficially, along the upper border 
of the postenoi bell) the digastric, by the posterior 
auricular arieiy, and at the lower border of the digastric 
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sterno-mastoid, except in the region of the upper part of the 
carotid triangle, where it may project forwards, beyond the 
anterior border of the muscle, for a short distance. It is 
separated from the sterno-mastoid by numerous deep cervical 
lymph glands ; and under cover of the muscle it is crossed 
superficially, at the level of the upper part of the thyreoid 
cartilage, by the communicans cervicalis from the cervical 
plexus, and, at the level of the cricoid cartilage, by the 
intermediate tendon of the omo-hyoid, the sterno-mastoid 
branch of the superior thyreoid artery and the nerve to the 
posterior belly of the omo-hyoid. Below the omo-hyoid it 
is covered by the posterior border of the sterno-hyoid, and is 
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crossed by the anterior jugular vein ; and at its termination 
it lies posterior to the sternal end of the clavicle. 

Posteriorly, it is in relation with the rectus capitis lateralis ; 
the rectus capitis anterior (O.T. anticus minor) ; and the loop 
between the first and second cervical nerves. At a lower 
level its posterior relations are the transverse processes of the 
cervical vertebrae and the muscles attached to their anterior 
tubercles, viz., the longus capitis (O.T. rectus capitis anticus 
major) and the scalenus anterior. Between its posterior 
surface and the scalenus anterior are the ascending cervical 
artery, the phrenic nerve, and, crossing superficial to the latter, 
the transverse cervical and the transverse scapular arteries. 
On the left side the terminal part of the thoracic duct also 
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crosses the phrenic nerve posterior to the internal jugular vein. 
At the medial border of the scalenus anterior the thyreo- 
cervical trunk is posterior to it, and, at a lower level, the 
first part of the subclavian artery and the dome of the pleura. 

The right vein is usually the larger of the two; and as 
they approach the root of the neck both veins incline slightly 
to the right, with the result that, on the right side, the lower 
part of the vein is separated from the common carotid artery 
by a small triangular interval bounded below by the subclavian 
artery, whilst on the left side the vein overlaps the anterior 
aspect of the common carotid artery. 

Tributaries , — Immediately below its commencement the 
internal jugular vein is joined by the inferior petrosal sinus, 
and then, successively, by offsets from the pharyngeal plexus, 
by the lingual veins, the common facial vein, and the superior 
and middle thyreoid veins. In some cases it is joined near 
its upper end by a vemi comitans which runs with the occipital 
artery ; and, occasionally, near its lower end, it receives the 
lymph trunks which usually open into the commencement of 
the innominate vein. 

Dissection . — Slit open the lower part of the vein and examine 
the valve which lies close to its extremity. It consists of two 
or three semilunar flaps which prevent regurgitation of blood 
from the innominate vein into the internal jugular. 

Nervi Glosso-phar3mgeus, Vagus et Accessorius. — After 
the removal of the brain the glosso pharyngeal, vagus, and 
accessory nerves were seen leaving the cranial cavity, 
through the middle compartment of the jugulaf foramen, in 
the interval between the commencement of the internal 
jugular vein postero-latcrally and the inferior petrosal sinus 
antero-medially (p. iii, and Fig. 81, p. 218). The dissector 
should again examine the interior of the cranial cavity and 
refresh his memory as to the manner in which the nerves 
enter the foramen. The glosso-pharyngeal occupies the most 
anterior position, and it is cut off from the others by a 
separate, tube-like sheath of dura mater. The accessory is 
placed posterior to the vagHs,^ and both are included within 
the same sheath of dura mater. They therefore traverse 
the foramen in close contact with each other. Reaching 
the exterior of the skull, the three become associated with 
the hypoglossal nerve; and the four nerves lie, for a short 
distance, in the interval between the internal jugular vein 
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and the internal carotid artery, but soon they choose 
different routes. The accessory inclines backwards, superficial 
or deep to the internal jugular vein ; the glosso- pharyngeal 
runs forwards, superficial to the internal carotid, and under 
cover of the posterior belly of the digastric ; at a lower 
level, the hypoglossal also turns forwards across the internal 
and external carotid arteries ; • and the vagus proceeds 


Fig. 81. — Section through the a ljule to the iiglii of ilic Altdi.tii ri.me 
It shows the posterior cran ml fossa .nssl iln’iipixi j>.uiof th- 
canal after the removal of the biain .md the nndiill.i spin.ihs, 

vertically downwards, first between the internal jiigulai vein 
and the internal carotid artery, and then between the vein 
and the common carotid artery (Fig. 79). 

Ill an ordinary dissection it is inipussiide to follow out of the 

minute twigs which take origin from the la.-l P.ui << 1. 1 ! i'. i\. m ilic 
region of the basis cranii. To do so it 1- V 

fresh part which has been specially pi- j < s 

toughened with spirit and the bone softciitd b> ninm Mion in a wtak 
solution of acid. Kven then the di'’‘St eiion is .1 dilfu ult oih*, Imi u sliould 
be undertaken by the advanced student, in the j veni of his lx mg able to 
obtain a part for the purpose. 
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In the following description of the nerves the account 
of the branches which can in all cases be traced is printed in 
ordinary type^ whilst that of those requiring special dissection 
is printed in small type, 

Nervus Glosso-pharyngeus. — The glosso-pharyngeal nerve 
inclines downwards and forwards and crosses the internal 
carotid artery superficially. At first it lies medial to the 
styloid process and the stylo - pharyngeus muscle, then it 
hooks round the lower border of the muscle and curves 
forwards across its superficial surface to gain the base of 
the tongue. In the dissection of the submaxillary region, 
its terminal part was seen disappearing under cover of the 
hyoglossus muscle, where it ends in lingual branches (Fig. 68). 

In the present dissection an attempt should be made to 
secure the following branches : — 

1. Coinmunicatini; branch from 3. Pharyngeal. 

the facial. 4. Tonsillai. 

2. Nerve to the stylo pharyngcus. 5. Lingual. 

The comniunii.atin^ bratf(k from the fuial «;prings from the nerve to 
the posterior belly of llio <ligastric, and, a.s a lulc, emerges from amidst the 
fibres «if that muscle to join the glosso-pharyngeal close to the lower part of 
the Jugular foramen. 

The stylo-pharyngeal newe is a small twig which enters the 
muscle of the same name. The greater part of its fibres, 
however, are continued through the muscle to the mucous 
membrane of the pharynx. 

The pharyngeal branches consist of — (i) one or two small 
twigs which perforate the superior constrictor to reach the 
mucous membrane of the pharynx ; and (2) a larger nerve 
which comes off higher up and pas.ses with the pharyngeal 
branch of the vagus to the pharyngeal plexus. It frequently 
divides into two or more branches. 

The tonsillar branches proceed from the glosso-pharyngeal 
near the base of the tongue. They form a plexus, over the 
palatine tonsil, termed the circulus tonsillaris^ and give twigs 
to the mucous membrane of the isthmus faucium and the soft 
palate as well as to the tonsil. 

The terminal or lingual branches will be followed in the 
dissection of the tongue. 

There are still other taints in connection with the glosso-pharyngeal 
nerve which require mention. At the lower part of the jugular foramen 
two small ganglia are formed upon it.s trunk, and from the lower of the two 
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certain minute branches are given off. The upper ganglion is called the 
ganglion superius ; the lower one is termed the ganglion petrosum. 

The superior ganglion is a small ganglionic swelling, which involves 
only a portion of the fibres of the nerve trunk. It is placed in the 
upper part of the bohy groove in which the nerve lies as it proceeds through 
the jugular foramen. No branches arise from it. 

The petrous ganglion is a larger swelling, which involves the entire 
nerve-trunk, and lies at the-opening of the jugular foramep, between the 
vagus nerve and the inferior pfetrosal sinus (which intervenes between it 
and the anterior border of the foramen). Its length is not more than four or 
five millimetres. Three branches of communication enter or proceed from 
it and connect it with — (i) the superior cervical sympathetic ganglion ; (2) 
the auricular branch of the vagus; and (3) the jugular ganglion of the 
vagus. 

In addition to the twigs mentioned, the tympanic nerve takes origin 
from the petrous ganglion. 

Nervus Tymp^cus. — The ultimate destination of the tympanic nerve 
may- be- regarded as the otic ganglion, but it takes a very circuitous route 
to gain that structure, and it gives off branches on the way. It enters a small 
foramen on the ridge which separates the jugular fossa from the carotid 
foramen on the lower surface of the petrous bone, and it is conducted by 
a narrow canal to the tympanic cavity. It crosses the medial wall of that 
chamber, grooving the promontory. Having gained the anterior part of the 
tympanum, it enters the bone a second time, and runs in a minute canal, 
aghi^ tunnels the petrous bone below the upper end of the channel which 
lo 3 ge?the tensor tympani muscle. In that part of its course the tympanic 
nerve is joined by a branch from the ganglion geniculi of the facial nerve, 
and, after the junction is effected, it is termed the lesser superficial petrosal 
nerve. 

The canal in which the lesser superficial petrosal nerve is lodged opens, 
by a small aperture, into the cranial cavity, upon the anterior surface of the 
petrous bone, immediately lateral to the hiatus canalis facialis. Through 
the aperture the nerve enters the cranial cavity, and it almost immediately 
leaves< 4 t-^~passing downwards in the interval between the great wing of 
the sphenoid and the petrous part of the temporal bone, or through the 
canaliculus innominatus, or through the foramen ovale. Outside the skull 
it joins the otic ganglion. 

In the tympanic cavity the tympanic tterve gives branches of supply 
— (i) to the mucous membrane of the tympanum; (2) to the lining 
membrane of the mastoid cells ; and (3) to the mucous membrane of the 
auditory tube (Eustachian). It is connected with the sympathetic plexus 
on the internal carotid artery by the superior and inferior carotico-tympanic 
branches which pierce the substance of the petrous part of the temporal 
bone and form with the tympanic nerve the tympanic plexus. 

Nfervus Vagus. — The vagus nerve passes through the 
middle compartment of the jugular foramen in company with 
the accessory nerve — both being included within the same 
sheath of dura mater. In the neck, it pursues a vertical 
course, lying, at first, between the internal jugular vein and 
the internal carotid artery, and afterwards between the same 
vein and the common carotid artery, enclosed within the 
sheath which envelops the vessels, but on a plane posterior 
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to them. Tts posterior relations, therefore, are similar to 
those of the common and internal carotid arteries (pp. 1 1 7, 

2 1 1 ). At the root of the neck it enters the thorax, and has 
different relations on the two sides. On the right side it 
crosses the first part of the subclavian artery ; on the left side^ 
after crossing anterior to the thoracic duct, it proceeds down- 
wards between the left common carotid and subclavian 
arteries, posterior to the left innominate vein. For its 
thoracic relations see Vol. II. p. 127. 

The vagus, like the glosso-pharyngeal, has two ganglia in 
connection with its upper part. These are the ganglion 
jugular e and the ganglion nodosum. 

Ganglion Jugulare (O.T. Ganglion of Root).— The jugular ganglion is 
situated within the jugular foramen. It is a rounded swelling which is 
connected by communicating twigs with several of the nerves in the 
neighbourhood, and it gives off two branches of distribution. 

Branches of Communication. — (i) With the facial nerve; (2) with the 
petrous ganglion of the glosso-pharyngeal ; (3) with the accessory ; (4) with 
the superior ganglion of the sympathetic. 

Branches of Distribution. — (i) Meningeal ; (2) Auricular nerve. 

The meningeal branch is a minute twig which runs upwards through 
the jugular foramen, and, dividing into two branches, is distributed to 
the dura mater in the posterior cranial fossa. 

The auricular nerve (O.T. Arnold’s nerve) obtains a tilamenl of com- 
munication from the petrous ganglion of the glosso-pharyngeal, and passes 
backwards, upon the lateral surface of the bulb of the internal jugular vein, 
to enter a minute aperture on the posterior part of the lateral wall of the 
jugular fossa. A narrow canal then conducts it through the substance 
of the temporal bone, and, on its way, it crosses the canalis facialis a 
short distance above the stylo-mastoid foramen. It is thus brought into 
close relation with the facial nerve and is connected with it by an 
ascending and a descending branch of communication. Finally, it appears 
on the surface of the skull, in the interval between the mastoid process and 
the external acoustic meatus, where it communicates with the posterior 
auricular branch of the facial. It supplies the skin on the posterior aspect 
of the outer surface of the wall of the meatus, the skin covering the lower 
half of the inner surface of the wall of the meatus, and the lower half of 
the tympanic membrane. 

Ganglion Nodosum. — After emerging from the jugular 
foramen, the vagus nerve is joined by the cerebral portion of 
the accessory nerve, and swells out into the ganglion nodosum 
(O.T. ganglion of trunk). 

The ganglion nodosum is an elongated reddish-coloured 
swelling, about 18 mm. (three-quarters of an inch) in length, 
which is developed upon the stem of the vagus, 12.5 mm. 
(half an inch) below the base of the cranium. Strong 
branches of communication pass between it and the first 
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loop of the cervical plexus, and the superior cervical ganglion 
of the sympathetic. Further, the hypoglossal nerve is gener- 
ally closely bound to it by fibrous attachment, in the midst 
of which some interchange of nerve filaments takes place. 

Branches of Distribution of the Cervical Part of the 
Vagus. — The branches which spring from the vagus as it 
traverses the neck are the following: (i) pharyngeal; 
(2) superior laryngeal ; (3) recurrent ; (4) cardiac. 

Bamus Phajyngeus. — The pharyngeal branch springs 
from the upper part of the ganglion nodosum and runs 
downwards and forwards, superficial to the internal carotid 
artery, to end in the pharyngeal plexus. It is frequently 
replaced by two branches, of which the upper is the larger. 

Nervus Laryngeus Superior. — The superior laryngeal 
nerve, a much larger branch, arises from the middle of the 
ganglion nodosum. It passes downwards and forwards, but 
differs from the pharyngeal branch by passing deep to the 
internal carotid artery. Whilst in that situation it ends by 
dividing into the internal laryngeal and external laryngeal 
neroeSy both of which have been previously seen in the dis- 
section of the anterior triangle (p. 132). 

Before it divides, the superior laryngeal effects communications, by 
means of fine twigs, with the superior cervical ganglion of the sympathetic, 
andit also receives one or two filaments from the pharyngeal plexus. 

The internal laryngeal nerve runs to the interval between 
the hyoid bone and the thyreoid cartilage ; there, after 
disappearing under' cover of the posterior bordei of the 
thyreo- hyoid muscle, it pierces the meihbrane of the same 
name, and enters the pharynx, and then descends to the 
larynx. 

The external laryngeal nerve is a very slender branch, which 
inclines downwards and forwards to reach the crico-thyreoid 
muscle, in which it ends. 

It supplies a few filaments to the inferior constrictor of the pharynx and 
a fine twig to the superior cardiac branch of the sympathetic, whilst it 
receives a communicating branch from the superior cervical ganglion of 
the sympathetic. 

Nervus Becurrens. — The recurrent nerve arises differ- 
ently on the two sides. On the right side^ after springing 
from the vagus as the latter crosses the first part of the 
subclavian artery, it hooks round the artery and ascends to 
its termination. On the kft sidty it arises from the vagus, 
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in the thorax, and hooks round the aortic arch. In the 
neck, each recurrent nerve ascends in the groove between 
the trachea and oesophagus, along the medial side of the 
corresponding lobe of the thyreoid gland, and, passing 
posterior or anterior to the inferior thyreoid artery, it dis- 
appears, as t?ie inferior laryngeal nerve^ under cover of the 
lower border of the inferior constrictor muscle, and enters 
the larynx. 

Before the recurrent nerve reaches the larynx it gives 
off several branches — viz., (i) cardiac branches; (2) twigs 
to the trachea and oesophagus ; and (3) a few filaments to the 
inferior constrictor, as it passes under cover of its lower margin. 

Caxdiac Branches. — Two cardiac branches arise from the 
vagus in the neck. On the right side^ both of them enter 
the thorax by passing posterior to the subclavian artery, and 
they end in the deep cardiac plexus. On the left side^ the upper 
nerve joins the deep cardiac plexus, whilst the lower nerve 
enters into the formation of the superficial cardiac plexus. 

Nervus Accessorius. — The accessory nerve consists of two 
parts — a spinal and a cerebral In the jugular foramen the 
cerebral portion is connected by one or two fine twigs with the 
jugular ganglion of the vagus, and below the base of the 
skull it leaves the spinal part and joins the vagus. 

The cerebral part of the accessory nerve contributes to the vagus 
the greater proportion of its motor fibres. They pass over the surface 
of the ganglion nodosum, and are continued into the pharyngeal and 
into the superior laryngeal nerves. Some of the fibres are carried down 
the stem of the vagus into the cardiac branches and also into the recurrent 
nerve. 

The spinal part of the accessory is directed backwards 
below the level of the transverse process of the atlas. It 
crosses the internal jugular vein, and disappears into the 
sterno-mastoid muscle. Its further course has been studied 
already (pp. 41 and 133). It is distributed to two muscles 
— viz., the sterno-mastoid and the trapezius. 

Plexus Phaxyngeus. — The pharyngeal plexus is a mesh- 
work of fine nerve filaments, which is formed upon the wall 
of the pharynx at the level of the middle constrictor muscle. 
The pharyngeal branches of the vagus, glosso-pharyngeal, 
and superior cervical ganglion of the sympathetic enter into 
its construction, and one or more minute , ganglia are 
developed in connection with it. Its terminal twigs are given 
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to the muscles and mucous membrane of the pharynx, and 
one branch (the ramus lingualis vagi) connects the plexus 
with the hypoglossal nerve. 

Nervus Hypoglossus. — The hypoglossal nerve makes its 
exit from the cranium through the hypoglossal canal 
(O.T. anterior condyloid foramen). It pierces the dura mater 
in two separate parts, which unite into one stem at the external 
orifice of the bony canal. As it issues from the canal it lies 
deeply, medial to the internal jugular vein and the internal 
carotid artery ; immediately afterwards it inclines laterally, and, 
taking a half spiral turn around the ganglion nodosum of the 
vagus, it appears between the two vessels, and descends between 
them to the lower border of the posterior belly of the digastric 
muscle, where it passes into the carotid triangle. Its close 
connection with the ganglion nodosum of the vagus has 
been noted already (p. 221). In the carotid triangle, it hooks 
round the lower end of the occipital artery, below its sterno- 
mastoid branch, and, turning forwards, it crosses superficial to 
the occipital, the internal and external carotid arteries and the 
loop of the lingual artery. 'Fhen it passes across the medial 
sides of the posterior belly of the digastric and the stylo-hyoid, 
and enters the digastric triangle, where it disappears medial 
to the mylo-hyoid ; and at the anterior border of the hyoglossus 
it enters the root of the tongue. 

Branches of Communication. — Near the base of the skull the hypoglossal 
nerve is connected with — (i) the superior cervical ganglion ; (2) the vagus ; 
and (3) the first cervical nerve ; as it turns round the occipital artery 
it receives (4) the ramus lingualis vagi from the pharyngeal plexus ; and on 
the surface of the hyoglossus it communicates With (5) the lingual nerve 
by. one or more branches (p. 195). 

Branches of Distribution. — (i) The meningeal branch arises 
in the upper part of the canalis hypoglossi, and, regaining the 
interior of the cranium, it is distributed to the dura mater 
around the foramen magnum. (2) Vascular twigs are said to 
be supplied to the deep aspect of the internal jugular vein. 
(3) The descendens hypoglossi^ which conveys fibres of the 
first cervical nerve to the infra-hyoid muscles. (4) The nerve 
to the thyreo-hyoid, which also consists of first cervical nerve 
fibres, (s) The terminal branches., which supply the genio- 
hyoid and all the intrinsic and extrinsic muscles of the tongue, 
except the glosso-palatinus. 

Dissection, — In the preceding dissections of the neck the 
greater part of the cervical sympathetic, and the branches which 
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proceed from it, have been displayed. The inferior ganglion, 
which lies deeply, in the hollow between the transverse process 
of the seventh cervical vertebra and the neck of the first rib, is 
still to a certain extent concealed, and must* now be displayed. 
Dislodge the subclavian artery from its place on the first rib 
behind the scalenus anterior muscle, and turn it medially. To 
do that efficiently, it will be necessary to cut the costo-cervical 
artery at its origin. Great care must be taken to preserve un- 
injured the fine nerves which proceed downwards anterior to 
the first part of the subclavian artery. If more space for the 
dissection is required, the anterior part of the first rib may be 
removed by the bone-forceps, but, as a general rule, that will 
not be necessary. 

Truncus Sympathicus in the Neck. — The cervical part of 
the sympathetic trunk takes a vertical course through the neck, 
anterior to the roots of the transverse processes of the vertebrse. 
It lies tl^tween the internal and common carotid arteries 
anteriorly and the longus capitis (O.T. rectus capitis anticus 
major) and longus colli muscles posteriorly. Above^ it is pro- 
longed upwards in the form of a stout, ascending nerve-trunk, 
tJu nervus caroti^us infernuSy which accompanies the internal 
carotid artery into the carotid canal ; beloWy it becomes con- 
tinuous, over the neck of the first rib and posterior to the 
apex of the pleura, with the thoracic portion of the sympa- 
thetic trunk. Only three ganglia are developed upon the 
cervical part of the^unk and no white rami communicantes 
from the cervical nerves enter either the trunk or the ganglia. 

Ganglion Cervicale Superius. — The superior cervical gang- 
lion, the largest of the three ganglia, is an elongated fusiform 
body which varies somewhat in size. It is placed upon the 
upper part of the longus capitis, opposite the second and 
third cervical vertebrae, and posterior to the carotid sheath. 
From its upper end the stout nervus caroticus internus passes 
into the carotid canal, whilst its lower end tapers downwards 
into the trunk. Numerous branches issue from it; some of 
them connect it with neighbouring nerves, whilst others are 
distributed in various ways. 

The connecting branches are: (i) slender grey rami 
communicantes which connect it with the upper four cervical 
nerves ; (2) twigs to both ganglia of the vagus ; (3) to the 
petrous ganglion of the glosso- pharyngeal ; and (4) to the 
hypoglossal. It is not connected with the accessory. 

The branches of distribution are : ( i ) nervus caroticus 
internus; (2) nervi carotici extern i ; ,(3) rami laryngo- 
pharyngei ; (4) nervus cardiacus superior. 

VOL. Ill — 15 
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Nervus Caroticus Internus , — The internal carotid nerve 
passes from the upper end of the ganglion into the carotid 
canal. Its distribution will be considered later (p. 241). 

Nervi Carotid Extemi. — Two to six filaments, called 
external carotid branches, run to the external carotid artery, 
and form a loose interlacement around it called the external 
carotid plexus from which a branch is given to the glomus 
caroticum, and prolongations are continued on all the branches 
of the artery. The part continued upon the external maxillary 
artery supplies the sympathetic root to the submaxillary 
ganglion, whilst the subdivision upon the middle meningeal 
artery furnishes the corresponding root to the otic ganglion, 
as well as the external superficial petrosal nerve ^ which runs 
to the ganglion geniculi of the facial nerve. 

Rami Laryngo-pharyngeL — The laryngo-pharyngeal branches 
join the pharyngeal plexus and the superior laryngeal nerve. 

Nervus Cardiacus Superior, — The superior cardiac nerve is 
a long slender branch which springs, by several roots, from 
the ganglion, and then proceeds downwards, posterior to the 
carotid artery. At different stages of its course it is joined 
by other branches of the sympathetic, by a branch from the 
vagus, and also by filaments from the external laryngeal and 
recurrent nerves. The right superior cardiac nerve is con- 
tinued into the thorax by passing posterior or anterior to the 
subclavian artery, and it ends in the deep cardiac plexus. The 
left superior cardiac nerve follows the left common carotid 
artery in the thorax, and, after crossing the left side of the 
arch of the aorta, ends in the superficial cardiac plexus. 

Ganglion Cervicale Medium. — The middle cervical ganglion 
is the smallest of the three ganglia of the neck. It is placed 
opposite the sixth cervical vertebra, in close proximity to 
the inferior thyreoid artery, upon which it not infrequently 
rests. Its branches are: {i) grey rami communicantes^ yfhich 
pass between the contiguous margins of the scalenus anterior 
and longus colli muscles and connect the ganglion with the 
fifth and sixth cervical nerves \ (2) thyreoid branches^ which 
run to the thyreoid gland, along the inferior thyreoid artery, 
and form connections with the external laryngeal and recurrent 
nerves; (3) the middle cardiac nerve. 

On both sides the middle cardiac nerve enters the thorax 
and is lost in the deep cardiac plexus. On the right side^ 
it passes posterior or anterior to the subclavian artery; on 
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the left sidty it is continued downwards between the common 
carotid and subclavian arteries. 

Ganglion Gervicale Inferius. — The inferior cervical ganglion 
is lodged in the interval between the transverse process of the 
seventh cervical vertebra and the neck of the first rib. In that 
position it lies posterior to the vertebral artery. It is by no 
means uncommon to find it more or less completely fused, 
over the neck of the first rib, with the first thoracic ganglion. 
The connection between it and the middle cervical ganglion is 
generally in the form of two or more slender nerve cords. 
One of the cords passes anterior to the subclavian artery, 
loops round below it and ascends behind it. That loop is 
termed the ansa subclavia (Vieussenii). 

The branches of the inferior cervical ganglion are : — 

1. Grey rami communicantes to the seventh and eighth cervical nerves. 

2. Rami vasculares. 

3. Nervus cardiacus inferior. 

The vascular rami are fine branches which form a plexus 
around the subclavian artery and its branches. Those 
around the vertebral artery are remarkable for their large size. 

The inferior cardiac nerve^ on both sides, enters the deep 
cardiac plexus. 


• Thyreoid Gland — Trachea — CEsophagus. 

After the vessels and nerves of the neck have been studied 
the dissectors should examine the thyreoid gland, the trachea, 
and the oesophagus. 

Glandula Thyreoidea. — The thyreoid gland is a highly 
vascular, solid body, which clasps the upper part of the 
trachea and extends upwards for some distance upon each 
side of the larynx. It is enclosed in a sheath of the pre- 
tracheal layer of the cervical fascia, which is attached above 
to the front and sides of the larynx. It possesses also its 
own proper fibrous capsule, which is continuous with the 
stroma of the gland. Between the sheath and the capsule 
the arteries of supply ramify before they enter the gland 
substance, and the emerging veins anastomose with one 
another to form the various thyreoid veins. It varies greatly 
in size in different subjects ; and in females and children 
is always relatively larger than in adult males. It consists of 
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three well-marked subdivisions, viz., two lobes joined across 
the median plane by the isthmus. Each lobe is somewhat 
conical in form ; its base lies at the level of the fifth or the 
sixth tracheal ring, whilst' its apex rests against the side of 
the thyreoid cartilage, ^s superficial or lateral surface is full 


Fig. 82. — Dissection of the Anterior Part of the Neck. The Right Sterno- 
mastoid has been removed. 


and rounded ; it is covered superficially by the sterno- 
thyreoid, sterno-hyoid, and omo-hyoid muscles, and is 
overlapped by the anterior border of the sterno-mastoid 
(Fig. 83, p. 230). Its deep or medial surface is adapted 
to the parts upon which it lies, viz., to the side of the 
trachea, the cricoid cartilage, and the thyreoid cartilage. 
Its posterior border is in relation with the lateral margins of 
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the oesophagus and the pharynx, and the recurrent nerve. 
In most cases it overlaps the common carotid artery. Its 
anterior border is connected with the anterior border of the 
opposite lobe by the isthmus. Above the isthmus it is in 
relation with the anterior terminal branch of the superior 
thyreoid artery, and, below the isthmus, with the commence- 
ment of the inferior thyreoid vein. 

The isthmus of the thyreoid gland has already been seen 
in the dissection of the middle line of the neck. It is a 
band of varying width which lies anterior to the second, third, 
and fourth rings of the trachea, and, therefore, nearer the 
lower than the upper ends of the two lobes. 

An additional lobe, the pyramidal or middle lobe^ is 
frequently present. It is an elongated slender process which 
springs from the isthmus, on one or other side of the median 
plane (more usually on the left side), and extends upwards 
towards the hyoid bone. It may be connected to the hyoid 
bone by fibrous tissue, or by a narrow slip of muscular fibres 
called the levator glandulce thyreoidece. That little muscle, in 
some cases, has an attachment to the thyreoid gland independ- 
ently of the pyramidal process. The thyreoid gland is firmly 
connected by fascia to the parts upon which it lies, and 
therefore follows the larynx in all its movements. 

The dissector should note the great vascularity of the 
thyreoid gland. Four large arteries, and occasionally a fifth 
smaller vessel, convey blood to its substance. At the apex 
of each lobe a superior thyreoid branch of the external 
carotid artery divides into three branches which supply the 
gland ; the two inferior thyreoid branches^ from the thyreo- 
cervical trunks of the subclavian arteries, distribute their 
terminal branches to the basal portions and deep surfaces of 
the two lobes. The occasional artery is the thyreoidea ima^ 
a branch of the innominate or, more rarely, of the common 
carotid or the aortic arch. It ascends, upon the anterior 
aspect of the trachea, to reach the isthmus of the thyreoid 
gland. These thyreoid arteries anastomose with one 
another. 

The veins which drain the blood away from the thyreoid 
gland are still more numerous. They arise, in part, by 
tributaries which spring from a venous network on the 
anterior surface of the gland, but chiefly by branches which 
emerge from its substance. They are three in number ort 

HI— 16 6 



230 


HEAD AND NECK 


each side — viz., the superior thyreoid, the middle thyreoid, 
and the inferior thyreoid. The sttperior and middle thyreoid 
veins cross the common carotid artery and join the internal 
jugular; the inferior thyreoid vein descends on the trachea. 
At the root of the neck it usually joins its fellow of the 
opposite side to form a common stem which opens into the 
left innominate, in the thorax. 

Trachea and (Esophagus. — The cervical portions of the 
windpipe and the gullet may now be studied. Both the 
trachea and the oesophagus begin at the level of the cricoid 
cartilage, anterior to the sixth cervical vertebra. From that 
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P'lG. 83. — Transverse section through the Thyreoid Gland, Trachea, and 
Gullet, at the level of the first Thoracic Vertebra. 


point they extend downwards, anterior to the vertebral 
column, to the thoracic cavity. 

The trachea^ or windpipe^ is a wide tube which is kept 
constantly patent by the cartilaginous curved bars embedded 
in its walls. The bars do not form complete circles ; pos- 
teriorly they are deficient, and, in consequence, the posterior 
surface of the trachea is flattened. The trachea is con- 
tinuous above with the larynx, and, throughout its course in 
the neck, it is placed in the median plane of the body. The 
anterior relations of the trachea have already been fully 
discussed in the account of the parts which occupy the 
middle line of the neck (p. 127). Posteriorly, it rests upon 
the gullet. A common carotid artery and the corresponding 
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lobe of the thyreoid gland lie upon each side of it, the lobe 
of the gland being closely applied to its upper part. A 
recurrent nerve ascends, on each side, in the angle between 
the trachea and oesophagus. 

The cdsophagus or gullet is a narrow tube, with thick 
muscular walls, which extends from the pharynx to the 
stomach. In the cervical part of its course it lies between the 
trachea and the longus colli muscles, and as it descends 
it inclines slightly to the left, so that it comes more closely 
into relation with the lobe of the thyreoid gland and the 
carotid sheath upon the left side than with the same structures 
on the opposite side (Figs. 54, 83, 108, 109). 

The dissector may terminate his dissection of the neck by 
an examination of the scalene muscles and the rectus capitis 
lateralis muscle. 

ScALKNR Muscles and Rectus Lateralis. 

Musculi Scaleni. — The scalene muscles constitute the fleshy 
mass which is seen extending from the transverse processes 
of the cervical vertebrae to the upper two costal arches. 
They are three in number, and are named, from their relative 
positions, anterior^ medius^ and posterior, 

Musculus Scalenus Anterior, — The scalenus anterior is a 
well-defined muscle which is separated from the scalenus 
medius by the roots of the brachial plexus and the subclavian 
artery. It arises from the anterior tubercles of the transverse 
processes of the third, fourth, fifth and sixth cervical vertebrae, 
and, tapering somewhat as it descends, it is inserted into the 
scalene tubercle on the inner margin of the first rib, and 
also into the superior surface of the same bone between the 
grooves for the subclavian artery and vein (Fig. 84). 

The upper part of its anterior surface is concealed by the 
sterno- mastoid, and the lower part by the clavicle. The 
common carotid artery ascends along its medial border. 
Between it and the sterno-mastoid lie — (i) the internal jugular 
vein; (2) the intermediate tendon of the omo-hyoid; (3) the 
phrenic nerve, passing downwards and forwards ; and (4) the 
transverse cervical and transverse scapular arteries, passing 
backwards and laterally, superficial to the phrenic nerve. 
Between it and the clavicle lies the subclavian v^in.' 

Its posterior surface is in relation, above, with the tips of 
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the lower cervical transverse processes, and below, with the 
apex of the pleura, the second part of the subclavian artery, 
and its costo-cervical branch. The lateral border touches the 
roots of the brachial plexus, and the medial border is in 
relation with the thyreo-cervical artery, its inferior thyreoid 
branch, and with the vertebral artery (Fig. 54). 



Fig. 84 — Muscle-Attachments to the Supeiior ISurface of tlie 
P'lrst Rib, and the Outei Surface of the Second Rib. 

A, First nb ; B, Second rib. 


Musculus Scalenus Medius . — The scalenus medius is a 
more powerful muscle than the scalenus anterior. It springs 
from the posterior tubercles of all the cervical transverse 
processes (with the exception, in some cases, of the first), 
and it is inserted into a rough oval impression which marks 
the upper surface of the first rib, between the tubercle of 
the rib and the groove for the subclavian artery (Fig. 84). 
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It forms part of the floor of the posterior triangle of the 
neck. Its superficial surface is in relation with the brachial 
plexus and the third part of the subclavian artery. Its 
posterior border touches the levator scapulse ; and the dorsal 
scapular nerve and the descending branch of the transverse 
cervical artery pass between it and that muscle. The lower 
part of its anterior border is in relation with the apex of 
the pleura, and the upper two roots of the long thoracic 
nerve pierce the substance of the muscle. 

Musculus Scalenus Posterior, — The scalenus posterior is 
generally inseparable, at its origin, from the scalenus medius. 
It is the smallest of the three, and springs by two or three 
slips from the transverse processes of a corresponding number 
of the lower cervical vertebrse, in common with the scalenus 
medius. It is inserted into the upper border of the second 
rib, immediately anterior to the insertion of the levator 
costae and behind the large rough area which marks the 
origin of the serratus anterior (Fig. 84). 

The scalene muscles are supplied by twigs from the 
anterior branches of the cervical nerves^ particularly the lower 
four. They elevated the ribs to which they are attached 
and are, therefore, muscles of thoracic respiration. 

Dissection . — The little muscle termed the rectus capitis 
lateralis should now be cleaned, and its attachments defined. 
It lies in the interval between the transverse process of the atlas 
and the jugular process of the occipital bone, posterior to the 
commencement of the internal jugular vein. The anterior 
ramus of the first cervical nerve will be seen emerging from 
under cover of its medial margin. 

Bectus Capitis Lateralis. — The rectus lateralis arises from 
the anterior part of the upper surface of the extremity of the 
trdnsverse process of the atlas, and is inserted into the under 
surface of the jugular process of the occipital bone. It is 
supplied by a twig from the anterior ramus of tJu first cervical 
nerve. 

Dissection . — By the time that the dissectors of the head and 
neck have arrived at this stage of their work, the dissectors of 
the thorax have, in all probability, finished their dissection. 
If that is the case, the head and neck may be removed from the 
trunk by cutting through the vertebral column at the level of 
the intervertebral fibro-cartllage between the third and fourth 
thoracic vertebrae. By this proceeding the upper three thoracic 
vertebrae, with the attached portions of the first, second, and 
third pairs of ribs, are removed with the neck. The scalene 
muscles and the longus colli are therefore preserved intact. 
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THE LATERAL PART OF THE MIDDLE 
CRANIAL FOSSA. 

The structures contained within the middle cranial fossa 
may now be examined or re-examined. In carrying out this 
dissection, the head should be supported on a block so that 
the floor of the cranial cavity looks upwards. The follow- 
ing are the structures which must be displayed : — 

1. Cavernous venous sinus. 

2. Internal carotid artery. 

3. Middle meningeal artery. 

4. Accessory meningeal artery. 

5. The two roots of the Trigeminal nerve, with the Semilunar 

ganglion and -the three main divisions of the trigeminal 
nerve. 

6. Oculo-motor nerve (3rd cerebral). 

7. Trochlear nerve (4th cerebral). 

8. Abducent nerve (6th cerebral). 

9. Internal carotid plexus of the sympathetic. 

10. Greater superficial petrosal nerve. 

11. Lesser superficial petrosal nerve. 

Dissection . — The dura mater has already been removed from 
one half of the middle cranial fo^sa (pp. 109, 110), and on that 
side it is necessary only to differentiate again the structures 
which lie in the cavernous sinus ; on the other side the dura 
mater must be stripped from the medial part of the lateral 
portion of the middle cranial fossa. Enter the knife at the 
anterior clinoid process, and carry it backwards to the apex of 
the petrous bone. This incision must go no deeper than is 
necessary to divide the dura mater, and must be made immedi- 
ately to the lateral side of the openings in the membrane through 
which the oculo-motor, the trochlear, and trigeminal nerves 
pass. It is very important to preserve those apertures intact, 
so that the proximal ends of the nerves may be held in position 
during the dissection. The incision through the dura mater 
may now be carried backwards and laterally along the upper border 
of the petrous bone in the line of the superior petrosal sinus, and, 
forwards and laterally, along the posterior margin of the small wing 
of the sphenoid. After the incisions are made, raise the dura 
mater with great care, for it is intimately connected with the 
nerves which lie subjacent to it. Thus, where it forms the 
lateral wall of the cavernous sinus, it is closely applied to the 
oculo-motor and trochlear nerves, and it is firmly attached to 
the ophthalmic division of the trigeminal nerve, whilst over the 
petrous bone it is united to the surface of the semilunar ganglion, 
and the greater and lesser superficial petrosal nerves are immedi- 
ately beneath it. The edge of the knife, therefore, must be kept 
close to the membrane, and a small portion of the membrane 
may be left upon the nerves. The part which is left can be 
removed afterwards as the nerves are defined. 
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Sinus Cavemosus. — The cavernous sinus has been opened 
by the above dissection. It is a short, wide venous channel, 
which extends, along the side of the body of the sphenoid bone, 
from the lower and medial end of the superior orbital fissure 
(O.T. sphenoidal fissure) to the apex of the petrous portion 
of the temporal bone. Anteriorly, blood is conducted into it 
by the ophthalmic veins and the spheno-parietal sinus ; whilst 
posteriorly, the blood is drained away by the superior and 
inferior petrosal sinuses. But it has still other connections. 
Thus, it receives blood from the lower part of the lateral 
surface of the brain by the superficial middle cerebral vein 
and some small inferior cerebral veins. It is united with 
the corresponding sinus of the opposite side by means of the 



8 — .Section through the Cavernous Sinus. 
(After Merkel, somewhat modified.) 


anterior and posterior intercavernous sinuses (p. 107). Lastly, 
one or more emissary veins leave its lower aspect ; one passes 
out of the cranium by the foramen ovale, or it may be 
through the foramen Vesalii, and ends in the pterygoid venous 
plexus ; and others accompany the internal carotid artery, 
through the foramen lacerum and the carotid canal, and end 
in the pharyngeal plexus. 

The cavernous sinus is formed in the same manner as 
the other venous sinuses. The two layers of the dura mater 
are separated from each other, and the interval is lined with 
a delicate membrane. An intricate network of interlacing 
trabeculoe occupies the lumen of the channel, and it is on 
that account that the term “ cavernous ” is applied to the 
sinus. The cavernous sinus has a special importance on 
account of its being traversed by— the internal carotid artery ; 
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the internal carotid plexus ; the oculo-motor, trochlear, and 
abducent nerves; and the ophthalmic division of the tri- 
geminal nerve. The precise relations which those structures 
bear to its walls will be described later ; in the meantime it is 
necessary only to note that two, viz., the internal carotid 
artery and the abducent nerve, lie more distinctly within the 
interval between the two layers of the dura mater than the 
others, but that they are shut out from the blood channel by 
the delicate lining membrane of the sinus. The oculo-motor 
and trochlear nerves, and the ophthalmic division of the 
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Fig. 86. — Frontal section through the Cavernous Sinus to show the position 
of the Nerves in Us wall. Note the branch given to the hypophysis 
(O.T. pituitary body) by the internal carotid artery. 


trigeminal nerve, are closely applied to the lateral wall of 
the sinus (Figs. 85, 86, 87, 92). 

Nervus Trigeminus. — The two roots of the trigeminal nerve 
have already been seen passing between the two layers of 
the dura mater, at the apex of the petrous portion of the 
temporal bone, under the anterior margin of the tentorium. 
Now that the dura mater has been raised from the lateral 
part of the middle cranial fossa, the further relations of those 
nerve-roots within the cranium may be studied. It will be 
noticed that the loosely connected and parallel funiculi of 
the portio major^ or sensory root, at once begin to divide 
and join with each other so as to form a dense plexiform 
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arrangement, whilst, at the same time, the nerve-root increases 
somewhat in breadth. The interlacement, thus brought 
about, occupies the smooth depression which marks the 
anterior aspect of the apex of the petrous portion of the 
temporal bone, and it sinks into the semilunar ganglion (O.T, 
Gasserian). 
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Fig. 87. — Dissection of the Orbit and the Middle Cranial Fossa. Both 
roots of the fifth nerve, with the semilunar ganglion, are tuined laterally. 


The Semilunar Ganglion (O.T. Gasserian) is somewhat 
crescentic in form. It lies upon the sutural junction between 
the apex of the petrous bone and the great wing of the 
sphenoid bone. There it is enclosed within a recess or space, 
called the cavum Meckelii^ formed by a separation of the two 
layers of the dura mater. The concavity of the ganglion is 
directed postero-medially, and it is upon that aspect that it 
receives the interlacing fibres of the sensory root of the 
trigeminal nerve ; the convexity of the ganglion is directed 
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antero-laterally and from it emerge the three main divisions 
of the trigeminal nerve. They are — (i) the first, or 
ophthalmic division ; (2) the second, or maxillary division ; 
and (3) the third, or mandibular division. The medial 
border of the ganglion is connected with the internal carotid 
sympathetic plexus by filaments of communication. 

The portio minor^ or motor root, of the fifth nerve should now 
be followed. Before the nerve passes into MeckeVs cave the 
motor root lies along the medial side of the large sensory 
root, but it soon changes its position and then lies beneath 
the sensory part. To display that relationship, draw the 
cut ends of the two roots through the aperture in the dura 
mater which leads into MeckeFs cave, and, gently dislodging 
the semilunar ganglion from its place, turn it forwards and 
laterally so as to expose its deep surface. The small and 
firm motor root can readily be recognised lying in a groove 
on the deep surface of the ganglion ; if it is displaced 
from the groove, it will be seen to have no connection with 
the ganglion, but to be continued onwards towards the foramen 
ovale. It ultimately joins the mandibular division of the 
trigeminal nerve. The junction may take place within the 
cranium, in the foramen ovale’, or immediately outside the 
skull. 

Dissection, — ^The three principal divisions of the trigeminal 
nerve may next be examined. Begin with the mandibular 
division^ which is the largest. It proceeds directly downwards, 
and almost immediately leaves the cranial cavity through the 
foramen ovale. 

Whilst isolating the mandibular division and defining the 
. bony aperture through which it makes its exit, look carefully 
for the accessory meningeal artery, which enters the cranium 
through the same foramen. If the injection has been forced 
into the vessel it can easily be detected. An emissary vein 
which connects the cavernous sinus with the pterygoid venous 
plexus also passes through the foramen ovale. 

The maxillary division is composed entirely of sensory 
fibres. It runs forwards, in relation to the lower and lateral 
part of the cavernous sinus, and, after a short course within 
. the cranium, makes its exit through the foramen rotundum. 
Near its origin it gives off a fine meningeal branch to the dura 
mater of the middle fossa of the cranium. 

The ophthalmic division is the smallest of the three branches 
of the trigeminal nerve, and, like the maxillary, it is com- 
posed entirely of sensory fibres. It passes forwards, in the 
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lateral wall of the cavernous sinus, and ends, close to the 
superior orbital fissure, by dividing into three terminal branches. 
As it traverses the sinus it is accompanied by the oculo- 
motor and trochlear nerves, both of which occupy a higher 
level. Like the other two divisions of the trigeminal nerve, 
the ophthalmic nerve gives off a meningeal branch ; it is a 
small twig which passes into the tentorium cerebelli. 

The terminal branches of the ophthalmic division of the 
trigeminal nerve are the naso-ciliary, the lacrimal, and the 
frontal. The naso-ciliary^ as a rule, takes origin first ; 
the lacrimal is given off soon after; and then the stem of 
the nerve is continued onwards as the frontal. The three 
branches enter the orbit through the superior orbital fissure. 

Nervus Oculomotorius (Third), et Nervus Trochlearis 
(Fourth), et Nervus Abducens (Sixth). — It has been noted 
already that the oculo-motor nerve pierces the dura mater within 
the small triangular area, in the middle cranial fossa, which 
lies immediately anterior to the crossing of the attached and 
free margins of the tentorium (p. 108). It has been noted 
also that the trochlear (fourth) nerve pierces the dura mater 
in the posterior fossa under the free margin of the tentorium. 
Both proceed forwards in the lateral wall of the cavernous 
sinus. The oculo-motor nerve occupies the highest level, 
then comes the trochlear nerve, and immediately below that 
the 0[)hthalmic division of the trigeminal nerve. The three 
nerves, therefore, present a numerical order from above down- 
wards. The abducent nerve^ which pierces the dura mater 
in the posterior fossa, at the lower and lateral part of the 
dorsum sellae, curves round the lateral side of the internal 
carotid artery, and then passes forwards more directly within 
the cavernous sinus than the others (Fig. 85). 

The oculo-motor, trochlear, and abducent nerves, during 
their course in the cavernous sinus, receive communica- 
tions from the carotid plexus and from the ophthalmic 
nerve ; and they all enter the orbit by passing through 
the superior orbital fissure. Before doing so, the oculo- 
motor nerve divides into an upper and a lower division. 
As they pass through the superior orbital fissure the various 
nerves undergo a change in their relative positions. That, 
however, will be studied in the dissection of the orbit. 

Arteria Carotis Interna. — The intracranial portion of the 
internal carotid artery may now be examined (Figs. 39, 85, 
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brain, at the commencement of the lateral fissure (O.T. Sylvian 
fissure), by dividing into the anterior and middle cerebral 
arteries. Throughout its whole course it is surrounded by 
sympathetic filaments, and soon after its entrance into the 
cranium the abducent nerve crosses its lateral side. 

The intracranial portion of the internal carotid artery gives 
off the following branches : — 

1. Branches to the hypophysis, \ These are minute twigs 

2. Branches to the semilunar ganglion, j- which arise in the 

3. Branches to the dura mater, J cavernous sinus. 

4. Ophthalmic, 'v 

s. Posterior communicating, I These will be studied at a later 

6 . Anterior cerebral, 1 terminal V ctafre 

7. Middle cerebral, J branches. | ^ 

8. Chorioicfal. ) 

Plexus Garoticus Intemus. — The sympathetic filaments 
which form the internal carotid plexus can be satisfactorily 
dissected only in a subject which has not been injected ; and 
even then, the dissection is an exceedingly difficult one. The 
internal carotid plexus is placed in the cavernous sinus and is 
massed chiefly upon the lower and medial aspect of the internal 
carotid artery, at the point where it makes its bend upwards. 
It supplies filaments to the hypophysis, to the third and fourth 
nerves, to the ophthalmic division of the trigeminal nerve and 
to the semilunar ganglion, and gives the sympathetic root to 
the ciliary ganglion (O.T. lenticular ganglion). 

Nervus Petrosus Superficialis Major. — ^The greater super- 
ficial petrosal nerve, along with a small arterial twig from the 
middle meningeal artery, can readily be exposed in the groove, 
on the anterior face of the petrous bone, which leads from the 
hiatus canalis facialis to the foramen lacerum. It is placed under 
the semilunar ganglion, which must therefore be turned for- 
wards and laterally. In the canalis facialis it joins the ganglion 
geniculi of the facial nerve. When traced in the opposite 
direction, it will be found to enter the foramen lacerum, where 
it joins the deep petrosal nerve from the carotid plexus. The 
trunk formed by the union of these two filaments is the nerve 
of the pterygoid canal (O.T. Vidian nerve), 

Nervus Petrosus SuperficiaUs Minor. — The lesser superficial petrosal 
nerve appears upon the anterior face of the petrous bone, through an 
aperture which is placed immediately lateral to the hiatus canalis facialis. 
It leaves the cranial cavity by passing downwards between the great wing 
of the sphenoid and the petrous part of the temporal bone, or through the 
canaliculus innominatus or through the foramen ovale, to reach the otic 
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ganglion. It, as has been mentioned already (p. 220), is formed by the 
union of the tympanic branch of the glosso- pharyngeal with a branch 
from the ganglion geniculi of the facial. 

External Supei^cial Petrosal Nerve. — It is convenient at this stage to 
take note of a fourth petrosal nerve — external superficial petrosaL It 
takes origin from the sympathetic plexus which accompanies the middle 
meningeal artery, and, entering the petrous bone, is conducted to the 
ganglion geniculi of the facial nerve. 

Middle and Accessory Meningeal Arteries. — The entrance 
of the middle meningeal artery through the foramen spinosum 
should now be examined. It gives minute twigs to the 
semilunar ganglion, and one — the superficial petrosal artery 
— which accompanies the greater superficial petrosal nerve 
into the hiatus canalis facialis. The further course of the 
middle meningeal artery has been described already (p. 118). 
The nervus spinosus, from the mandibular nerve, also enters 
the cranium through the foramen spinosum (p. 179). 

The accessory meningeal artery enters the cranium through 
the foramen ovale, and is distributed chiefly to the semilunar 
ganglion. 


THE ORBIT. 


Muscles, 


Vessels, 


Nerves, 


Within the orbital cavity the following structures are 
grouped around the eyeball and the optic nerve : — 

^Rectus superior. 

Rectus inferior. 

Rectus lateralis. 

Rectus medial is. 

Obliquus superior. 

Obliquus inferior. 

^Levator palpcbrae superioris. 

{ Ophthalmic artery and its branches. 

Ophthalmic veins (superior and inferior), with their tribu- 
taries. 

"Oculo-motor (3rd cerebral). 

Trochlear (4th cerebral). 

Abducent (6th cerebral). 

^ Lacrimal ophthalmic division of the trigeminal 

Naso-ciliary, J " 

Zygomatic branch of the maxillary division of the tri-, 
geminal nerve. 

Ciliary ganglion. 

Lacrimal gland. 

Fascia Bulbi. 

Dissection , — ^The roof of the orbit must be removed with 
the aid of the saw, the chisel, and the bone forceps. Begin by 
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removing the thick crdnial wall above the orbital opening, 
leaving only a thin portion corresponding to the superior orbital 
arch. 

Strip the soft structures including the periosteum downwards 
from the cut margin of the skull to the superior orbital margin. 
Then take the saw and make two incisions through the frontal 
bone to the floor of the anterior fossa. One, vertically down- 
wards, opposite the anterior end of the cribriform plate of the 
ethmoid, and the second downwards and forwards immediately 
anterior to the lateral end of the small wing of the sphenoid. 
After the saw cuts are made take the bone forceps and chip 
away the frontal bone between the saw cuts, to the level of the 
floor of the anterior fossa. As the bone is removed the frontal 
air sinus may be opened and its extent should be noted (Figs. 
S9i 9<))* Next take the chisel and cut through the floor of 
the anterior fossa immediately in front of the posterior border 
of the small wing of the sphenoid. Carry the cut medially 
to 2 mm. in front of the optic foramen ; then turn it forwards 
along the medial border of the orbital plate of the frontal bone 
and lateral to the depression in the region of the cribriform 
plate of the ethmoid ; then, with the aid of the chisel and bone 
forceps, gradually chip away the whole of the bony roof of the 
orbit, but do not injure the subjacent periosteum. Next remove 
the remains of the small wing of the sphenoid with the exception 
of the margin of the optic foramen, which must be left intact. 
The superior orbital fissure is now fully opened up, and no 
difficulty will be met with as the nerves in the wall of the 
cavernous sinus are traced forwards into the orbit, but the 
anterior clinoid process may be chipped away to gain additional 
freedom for further dissection. After the bony roof of the orbit 
has been removed examine the exposed periosteum. 

Periosteum. — If the dissection has been successfully 
carried out, the periosteum clothing the under surface of the 
orbital roof will be exposed uninjured. The periosteum of 
the orbit forms a funnel-shaped sheath, which encloses all the 
contents of the cavity except the zygomatic and infra-orbital 
nerves and the infra-orbital artery. It is but loosely attached 
to its bony walls. Posteriorly, it is directly continuous, 
through the superior orbital fissure, with the dura mater. 
Expanding with the cavity, it becomes continuous anteriorly, 
around the orbital opening, with the periosteum which 
clothes the exterior of the skull. There it presents im- 
portant connections with the palpebral fascia also. 

Dissection . — Open the eyelids and draw the eyeball forwards 
with the forceps ; then, with a fine needle, carry a piece of 
thread through the ocular conjunctiva, being careful not to 
penetrate the eyeball, for that would render its subsequent 
Inflation impossible. Finally, stitch the thread to the nose, and 
the eyeball will be securely held forwards. Turn now to the 
periosteum of the roof of the orbit, divide it transversely, close 
III— 16 a 
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to the anterior margin of the olrbit, and then, from before 
backwards, along the middle line of the orbit. Turn the 
two flaps so marked out laterally and medially respectively. 
As the region of the superior orbital fissure is approached be 
careful not to injure the nerves which pass through the fissure ; 
the one most likely to be injured is the small trochlear nerve 
which lies near the medial end of the fissure. Secure it at once, 
and trace it forwards through the fat to the superior oblique 
muscle which lies along the upper part of the medial wall of the 


Lacrimal gland 



Frontal nerve 
Short ciliary nerves 


Ophthalmic nerve 


--Infra-trochlear nerve 

Supra-trochlear ner\e 
Supra-orhital nerve 

Anterior ethmoidal nerve 
Long ciliary nerves 

Naso-ciliary nerve 
Ciliary ganglion 

Optic nerve 

Maxillary nerve 
Mcitor root of trigemina 
Mandibular nerve 

'''Semilunar ganglion (thrown laterally) 


Fig. 91. — The Ophthalmic Nerve of the Left Side. The semilunar ganglion 
and the nerves have been everted and turned over to show the motor root. 


orbit. In the middle line of the orbit the large frontal nerve 
will be found lying in the fat on the surface of the levator pal- 
pebrae superioris. Trace the nerve forwards to its division into 
its two terminal branches ; — a large supra-orbital branch accom- 
panied by a corresponding artery, and a medial and smaller 
supra-trochlear branch. Follow the supra-trochlear branch to 
the superior medial angle of the orbit, where it passes above 
the pulley of the superior oblique muscle. Return to the 
trochlear nerve and the superior oblique muscle ; clean the 
muscle from behind forwards. It ends in a tendon which passes 
through the fibrous pulley, situated at the upper and medial 
angle of the orbit, then turns backwards and laterally, and dis- 
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appears below the levator palpebrse superioris and the superior 
rectus. Define both the tendon and the pulley. Return to the 
frontal nerve, pull it aside and clean the levator palpebrae 
superioris, upon which the nerve lies. Define the margins of 
the levator palpebrae and note that it lies upon the superior 
rectus muscle of the eyeball. Raise the levator palpebrae, 
carefully, and note a small twig of the superior division of the 
ocular motor nerve which pierces the superior rectus and enters 
the levator palpebrae. Now find the lacrimal nerve and the 
accompanying lacrimal artery, which lie in the fat at the junction 
of the roof with the lateral wall of the orbit, and trace them 
forwards to the lacrimal gland. The gland lies under cover of 
the lateral end of the superior orbital margin. When all the 
structures which have been mentioned have been found and 
cleaned study them in detail. 

Nervus Frontalis. — The frontal nerve is the continuation 
of the stem of the ophthalmic division of the trigeminal 
nerve, after it has given off its lacrimal and naso-ciliary 
branches. It enters the orbit through the superior orbital 
fissure, above the muscles, and runs forwards, upon the upper 
surface of the levator palpebrse superioris, immediately sub- 
jacent to the periosteal lining of the orbital cavity. It ends, 
at a variable distance from the orbital opening, by dividing 
into the supra-orbital and supra-trochlear branches. 

The supra-trochlear nerve is the medial and smaller of the 
two terminal branches of the frontal. It runs towards the 
trochlea of the superior oblique muscle, above which it pierces 
the palpebral fascia, leaves the orbit, and turns round the 
orbital arch to reach the forehead. Its further course has 
been described already (p. 47). In the orbit it gives off 
one small twig close to the pulley of the superior oblique 
muscle ; the twig passes downwards to join the infra-trochlear 
branch of the naso-ciliary nerve. 

The supra-orbital nerve is continued onwards, in the line 
of the parent stem, and, passing through the supra-orbital 
notch or foramen, it turns upwards on the forehead (p. 
47). The division of the supra-orbital nerve into a later^ 
and a medial branch was seen during the dissection of the^ 
scalp (p. 47). Sometimes the separation takes place within 
the orbit, and in that case the larger lateral part occupies 
the supra-orbital notch. 

Nervus Lacrimalis. — The lacrimal nerve is the smallest 
of the terminal branches of the ophthalmic division of the 
trigeminal. It enters the orbit through the superior orbital 
fissure, above the level of the muscles, and runs forwards, 

III — 16 h 
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PLATE X 

Pig. 92. — Dissection of the Orbit and the Middle Fossa of the 
Cranium. On the right side the trochlear nerve has been 
removed, and in the left orbit portions of the structures 
above the ophthalmic artery have been taken away. (Dr. 
E. B. Jamieson.) 


1. Superior sagittal sinus. 

2. Cut anterior part of falx cerebri. 

3. Muco - periosteum of anterior 

ethmoidal air cell. 

4. Anterior ethmoidal artery and 

nerve and posterior ethmoidal 
artery. 

5. Muco - periosteum of a middle 

ethmoidal air cell. 

6. Muco- periosteum of a posterior 

ethmoidal air cell. 

7. Optic nerve. 

8. Ophthalmic artery. 

9. Internal carotid artery. 

lot Wall of right cavernous sinus. 

11. Oculo-motor nerve. 

12. Basilar plexus. 

13. Abducens nerve. 

14. Inferior petrosal sinus. 

15. Semilunar ganglion. 

16. Middle meningeal ai tery. 


17. Mandibular nerve. 

18. Maxillary nerve. 

19. Oculo-motor nerve. 

20. Trochlear nerve. 

21 Frontal nerve. 

22. Superior ophthalmic vein. 

23. Orbital branch of middle menin- 

geal artery. 

24 Posterior ciliary arteries and 
short ciliary nerves. 

25. Lacrimal artery and nerve. 

26. Superior rectus. 

27. Levator palpebrae superioris. 

28. Supra-brbital nerve. 

29. Supra- trochlear nerve. 

30. Supra-orbital artery. 

3t. Terminal part of ophthalmic 
artery. 

32. Muco- periosteum of infundibu- 
lum. 
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along the lateral wall of the cavity, above the upper margin 
of the lateral rectus muscle. At the anterior part of the 
orbit it continues its course, under cover of the lacrimal gland, 
until it reaches the lateral part of the upper eyelid, in which 
it ends (p. 27). Within the orbital cavity it gives numerous 
twigs to the deep surface of the lacrimal gland, and sends 
downwards a filament which connects it with the zygomatic 
branch of the maxillary nerve. 

Nervus Trochlearis. — The small trochlear nerve is destined 
entirely for the supply of the superior oblique muscle. Having 
entered the orbit through the superior orbital fissure, above the 
muscles, it passes forwards and medially, under the periosteum, 
and finally sinks into the posterior part of the upper or orbital 
surface of the superior oblique muscle. 

GlandulaLacrimalis, — The lacrimal gland is asmall, flattened 
and distinctly lobular structure, of oval form, which is placed 
in the antero-lateral part of the orbit, its long axis lying 
parallel with the anterior margin of the orbit (Figs. 92, 97). It 
consists of two parts or groups of lobules — a superior and an 
inferior — imperfectly separated from each other. The g/andu/a 
/acrima/is su/eriorywhich constitutes the main mass of the gland, 
lies in the orbital cavity. Its lateral convex surface is lodged 
in a hollow upon the medial aspect of the zygomatic process 
of the frontal bone, and it is bound to the lateral part of the 
orbital arch by short fibrous bands which proceed from the 
periosteum. The deep or medial surface is slightly concave, 
and rests upon the levator palpebrae superioris and lateral 
rectus, which intervene between it and the eyeball. The 
giandula lacrimalis inferior lies below and anterior to the 
superior part, from which it is partially separated by the ex- 
panded tendon of the levator palpebrse superioris. It projects 
into the base of the upper eyelid, and rests upon the con- 
junctiva which lines the deep aspect of the lid. That portion 
of the gland has been already examined in the dissection of 
the eyelids (p. 2 7). Even in the undissected subject it can 
be seen, through the conjunctiva, when the upper eyelid is 
fully everted. 

The lacrimal gland secretes the tears, and its ducts 
(tKree to five from the superior part and three .to nine from 
the inferior part) open upon the deep surface of the upper 
eyelid in the neighbourhood of the fornix^ (Fig. 9). 

Musculus Levator Palpebrse Superioi^. — The elevator 
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muscle of the upper eyelid rests upon the upper surface of 
the rectus superior. Posteriorly, it is narrow and pointed, 
but it expands as it passes forwards, above the eyeball, to 
the upper eyelid. It arises from the under surface of the 
roof of the orbit, immediately anterior to the optic foramen 
and, therefore, from the inferior surface of the small wing of 
the sphenoid bone. In the anterior part of the orbital 
cavity it widens out into a broad membranous expansion, 
which splits into three lamellae. The most anterior lamella 
is attached to the palpebral fascia of the upper eyelid and 
by it to the upper tarsus. The middle lamella is attached 
directly to the upper border of the upper tarsus. The 
posterior lamella is attached to the upper margin of the 
conjunctiva. The lateral and medial margins of the ex- 
pansion are fixed to the rim of the orbital opening, in close 
proximity to the medial palpebral ligament and the lateral 
palpebrae raphe. By those attachments, excessive action of 
the muscle upon the upper eyelid is checked. The levator 
palpebrae superioris is supplied by the upper division of the 
oculo-motor nerve, and it is the elevator not only of the 
upper eyelid but also of the upper fornix of the conjunctiva. 

Dissection. — Divide the frontal nerve and throw the ends 
forwards and backwards. The levator palpebrae superioris also 
may be cut midway between its origin and insertion. When 
the posterior portion is raised a minute nerve twig will be seen 
entering its deep or ocular surface ; it is a branch of the superior 
division of the third or oculo-motor nerve. 

The eyeball should now be inflated. That may be done from 
the front or from behind. If the latter method is selected, gently 
, separate the fat under cover of the superior rectus muscle, and 
push the ciliary vessels and nerves away from the optic nerve. 
Next, make a small incision through the sheath of the nerve. 
Pass a ligature round the nerve, anterior to the opening, and 
then pass a blowpipe, provided with a stylet, through the incision 
and along the nerve, into the interior of the eyeball. When the 
globe of the eye is fully inflated, the ligature may be tightened 
as the blowpipe is withdrawn. A very much better plan, how- 
ever, is to inflate the eyeball from the front. For that purpose 
make an oblique valvular aperture in the sclero-corneal junction, 
with the point of a sharp narrow-bladed knife. Insert a blow- 
pipe through the aperture, and on its withdrawal, after the 
ixmation of the eyeball, the valvular character of the opening 
is sufficient to prevent the escape of the air. 

Posterior to the eyeball, at the sides of the superior rectus, 
the dissector will notice a quantity of loose bursal-like tissue. 
It is the fascia bulbi (O.T. capsule of Tenon). Seize the upper 
part of it with the forceps, and remove a small portion with a 
pair of scissors. An aperture is thus made in the fascia, and the 
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handle of the knife can be introduced into the space between it 
and the eyeball. In favourable cases the extent of the fascia 
can be gauged, and perhaps even the prolongations or sheaths 
which it gives to the tendons of the ocular muscles may be 
made out. The description of the fascia bulbi is given on p. 259. 

Musculus Eectus Superior. — The superior rectus, which lies 
under cover of the levator palpebrre superioris, is now fully 
exposed. ■ It is the thinnest of the recti muscles, and it arises 
from the upper margin of the optic foramen, passes forwards 
above the optic nerve, and 
the eyeball, in a thin, delicate 
and somewhat expanded 
tendon, which is inserted 
into the sclera, about 8 nim. 
posterior to the sclero-cor- 
neal junction. It is supplied 
by a branch from the sup- 
erior division of the oculo- 
motor nerve ; when it con- 
tracts it turns the eyeball so 
that the centre of the cornea 
moves upwards andniedially. 

Musculus Obliquus Sup- 
erior. — The superior oblique 
muscle is the longest and 
narrowest of the muscles 
attached to the eyeball. 

It arises from the roof of 
to the upper and medial part of the optic foramen between 
the rectus superior and the rectus medialis. It passes 
forwards along the upper part of the medial wall of the 
cavity, above the medial rectus. At the anterior part of 
the orbit it ends in a slender tendon, which enters the trochlea 
and at once changes Us direction, proceeding backwards and 
laterally, upon the upper surface of the eyeball, under cover 
of the superior rectus. Beyond the lateral edge of the 
superior rectus the tendon expands somewhat, and is inserted 
into the sclera, midway between the entrance of the optic 
nerve and the cornea (Fig. 93). 

The trochlea or pulley through which the tendon passes is 
a small fibro-cartilaginous ring, which is attached by fibrous 
tissue to the trochlear fossa of the frontal bone. The pulley 


ends, upon the upper aspect of 



Im«.. 93. — Duigi.ini of the Siipenor 
Ohlujue Mu'sclc. (Fioni Hermann 
Me>tT ) 

a. Tuxhlea ami s>m)^ial sheath. 

the orbit, immediately anterior 
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is lined with a synovial sheath which facilitates the movement 
of the tendon ; and from its lateral margin it gives a fibrous 
investment to the tendon. 

The superior oblique is supplied by the trochlear nerve 
and moves the eyeball so that the centre of the cornea is 
turned downwards and laterally. 

Dissection. — Divide the superior rectus midway between its 
origin and its insertion, and reflect the cut ends. When the 
posterior part ol the muscle is raised, the superior division of the 
oculo-motor ne^e is brought into view, as it sinks into the deep 
or ocular surface of the muscle. It sends a twig to the levator 
palpebrse superioris. The removal of some fat will bring the 
optic nerve more fully into view. At the posterior part of the 
orbit three structures will be seen crossing the optic nerve — viz., 
(i) the naso-ciliary nerve ; (2) the ophthalmic artery ; and (3) 
the superior ophthalmic vein. All three must be carefully 
cleaned and their branches followed out. From the naso- 
ciliary nerve one or two delicate thread-like branches — ^the long 
ciliary nerves — will be found passing along the optic nerve 
to reach the eyeball. The short ciliary nerves^ much more 
numerous, accompany the long ciliary branches, and can readily 
be disengaged from the fat which surrounds the optic nerve. A 
strong member of the short ciliary group should be selected and 
followed backwards ; it will lead the dissector to the ciliary 
ganglion. That is a minute body which is situated upon the 
lateral side of the optic nerve in the posterior part of the orbit. 
With a little patience and care the roots which the naso-ciliary 
nerve and inferior division of the oculo-motor nerve give to 
the ciliary ganglion can be isolated, and perhaps even the 
sympathetic root from the internal carotid plexus will be found. 
After the ciliary ganglion and its roots and branches have been 
defined, clear away the fat which lies lateral to the ganglion, and 
secure the abducens nerve, which enters the- ocular surface of the 
lateral rectus. Then clean the optic nerve (Fig. 92) . 

Nervns Opticus. — The optic nerve enters the orbit through 
the optic foramen. It carries with it a strong, loose sheath 
of dura mater, and also more delicate investments from 
the arachnoid and pia mater. The ophthalmic artery, which 
accompanies it, lies on its infero-lateral aspect. Within the 
orbit the nerve inclines forwards and laterally, and at the same 
time somewhat downwards, to the back of the eyeball, where 
it pierces the sclera a short distance to the medial side of 
the centre of its posterior surface. The dissector has noted 
already that the ophthalmic artery and vein and the naso- 
ciliary nerve cross above the optic nerve, and that it is 
closely accompanied by the delicate ciliary nerves and 
vessels. The optic nerve is slightly longer than the distance 
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which it has to run from the optic foramen to the globe of 
the eye, so that the movements of the eyeball may not be 
interfered with. Within the eyeball the optic nerve spreads 
out in the retina. 

Nervus Naso-ciliaris. — The naso-ciliary nerve (O.T. nasal) 
arises from the ophthalmic division of the trigeminal in the 
anterior part of the cavernous sinus. It passes through the 
superior orbital fissure and enters the orbital cavity, between 
the two heads of the lateral rectus muscle and between the 
two divisions of the third nerve. It then runs forwards and 
medially, and, crossing obliquely above the optic nerve, it runs 
between the medial rectus and superior oblique muscles to 
the medial wall of the orbit, where it divides into two ter- 
minal branches — viz., the infra-trochlear and the anterior 
ethmoidal nerves. In addition to those, it gives off in the 
orbit the following branches: (i) long root to the ciliary 
ganglion ; (2) long ciliary nerves ; (3) posterior ethmoidal 
nerve. 

Radix Longa Ganglii Ciliaris. — The long root of the 
ciliary ganglion is a very slender filament which springs from 
the naso-ciliary as it enters the orbit between the heads of 
the lateral rectus. It runs along the lateral side of the optic 
nerve, and enters the upper and posterior part of the ciliary 
ganglion. 

Nervi Ciliares Lofigi, — The two long ciliary branches 
spring from the naso-ciliary as it crosses the optic nerve. 
They pass forwards, upon the medial side of the optic 
nerve, to reach the globe of the eye, where they pierce the 
sclera. One of the long ciliary nerves very constantly 
unites with one of the short ciliary filaments. 

Nervus Ethmoidalis Posterior. — The posterior ethmoidal 
nerve passes through the posterior ethmoidal foramen to the 
ethmoidal cells and the sphenoidal air sinus. 

Nervus Infratrochlearis. — The infra-trochlear branch runs 
along the medial wall of the orbit below the superior oblique 
muscle. After passing under the trochlea of that muscle, it 
emerges from the orbit and appears upon the face above 
the medial commissure of the eyelids, where it has been 
dissected already (p, 27). Near the pulley it receives a 
communicating twig from the supra-trochlear nerve. 

Nervus Ethmoidalis Anterior. — The anterior ethmoidal 
nerve is the larger of the two terminal branches of the naso- 
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FiCi. 94. — Dishccuon of the Eyelnill showing the Arrangement 
of the Ciliaiy Nerves and Vessels. 

conjunctiva. In each eyelid an arterial arch, the arcus 
tarseus^ is formed by the anastomoses of the two lateral 
palpebral branches of the lacrimal with the two medial 
palpebral branches of the ophthalmic. 

Muscular branches come off at variable points, not only 
from the main artery, but also from certain of its branches. 
They supply the muscles contained in the orbital cavity. 

Arteria Centralis Retina , — The arteria centralis retinae is 
a minute but important artery. It pierces the infero-medial 
surface of the optic nerve, 1 2 mm. (about half an inch) posterior 
to the eyeball, and passes, in the substance of the nerve, 
to the Interior of the globe of the eye. 
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Arteria Ciliares, — The ciliary arteries are very numerous. 
Two groups are recognised — viz., a posterior and an anterior. 
Two sets of posterior ciliary arteries are described. They 
are known as the short and the long posterior ciliary arteries 
respectively. The short ciliary arteries are several in number ; 
they spring partly from the ophthalmic trunk and partly from 
its lacrimal and muscular branches. They accompany the 
short ciliary nerves and, after piercing the posterior part of 



Fig. 95. — Diagram of the Ophthalmic Artery and its Branches. 
(After Quain and Meyer, modified. ) 


the sclera, around the optic nerve, they enter the chorio- 
capillary layer of the chorioid. The long posterior ciliary 
arteries (Fig. 94) are two in number. They spring from the 
ophthalmic trunk and run forwards, one on each side of the 
optic nerve. After they have pierced the sclera they run 
forward, one on each side, in the horizontal plane, and 
between the sclera and the chorioid to the iris. The anterior 
ciliary arteries come off, in the anterior part of the orbit, 
from the lacrimal and muscular branches. They vary in 
mimber from six to eight, and run to the anterior part of 
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the eyeball, where they form an arterial circle under the con- 
junctiva. Finally, they pierce the sclera immediately posterior 
to the cornea. 

Arteria Supraotbitalis, — The supra-orbital artery accom- 
panies the supra-orbital nerve to the forehead, where it was 
dissected at a previous stage (p. 47). 

Arterite Ethmoidales, — There are two ethmoidal branches, 
an anterior and a posterior ; they pass through the anterior 
and posterior ethmoidal foramina in the medial wall of the 
orbit. The posterior etlmwidal artery supplies the mucous 
lining of the posterior ethmoidal cells, and sends twigs to the 
upper part of the nose. The anterior ethmoidal artery is 
a larger branch. It runs in company with the anterior 
ethmoidal nerve, and gives off minute twigs at each stage of 
its course. Thus, in the anterior ethmoidal foramen, it gives 
branches to the mucous lining of the anterior ethmoidal cells 
and the frontal sinus \ during its short sojourn in the cranial 
cavity it gives off a small anterior meningeal artery ; in the 
nasal cavity, it gives' twigs to the mucous membrane. Its 
terminal branch appears on the face and supplies the side of 
the nose. 

Arteria Dorsalis Nasi, — 'Fhe dorsal artery of the nose is 
distributed at the root of the nose, and anastomoses with 
the angular branch of the external maxillary artery. 

Arteria Frontalis. — The frontal artery accompanies the 
supra -trochlear nerve to the forehead, where it has been 
dissected already (p. 47). 

Venae Ophthalmicae. — As a general rule there are two 
ophthalmic veins, superior and inferior. The superior 
ophthalmic vein is the larger of the two and it accompanies 
the artery. It takes origin at the root of the nose, where 
it communicates with the angular vein. The inferior 
ophthalmic vein lies below the level of the optic nerve, and 
it is brought into communication with the pterygoid venous 
plexus by an offset which passes through the inferior orbital 
fissure. The two ophthalmic veins receive numerous tribu- 
taries during their course through the orbit; finally they 
pass between the two heads of the lateral rectus muscle, and 
through the superior orbital fissure, to open into the cavernous 
sinus, either separately or by a common trunk. 

Musculi Becti et Obliqui Oculi — Associated with the 
origins of the recti muscles of the eyeball are two tendinous 
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arches, a superior and an inferior. Both are attached later- 
ally to a projection on the great wing of the sphenoid bone 
at the lateral margin of the superior orbital fissure. The two 
bands diverge from one another as they pass medially across 
the superior orbital fissure, the upper band extending to the 
superior margin, and the lower to the inferior margin of the 
optic foramen. The superior rectus, which is the thinnest of 
the four recti, springs from the medial part of the upper 
band ; the inferior rectus, which is thicker but smaller than 
the superior, springs from the middle part of the lower band. 
The lateral and longest rectus, which is thicker than either the 
superior or inferior, arises by two heads, one from the lateral part 
of the upper band, and one from the lateral part of the lower 
band. The interval between the two heads is traversed by the 
two divisions of the oculo-motor nerve, the naso-ciliary ' nerve, 
the abducens nerve, and the ophthalmic veins. The medial 
rectus, which is the shortest and thickest of all the recti, 
springs from the medial part of the lower band. The superior 
oblique springs from the body of the sphenoid, between the 
superior and medial recti. The origin of the inferior oblique 
lies near the anterior margin of the orbital cavity, entirely 
away from the other muscles which move the eyeball. It 
arises from the orbital plate of the maxilla close to the lower 
and medial angle of the orbital cavity. 

Dissection , — ^To display the attachments of the ocular muscles 
which arise at the apex of the orbital cavity divide the optic 
nerve close to the optic foramen, and turn the eyeball forwards. 
Then define the origin of each muscle,' but take care not to 
injure the structures which pass between the upper and lower 
heads of the lateral rectus. Next, replace the eyeball in position 
and display the inferior oblique which lies in the anterior part 
of the orbital cavity and is best dissected from the front. Evert 
the lower eyelid and make an incision through the conjunctiva, 
along the level of its reflection from the eyelid to the eyeball. 
A li&e dissection in the floor of the anterior part of the orbit 
and the removal of some fat will expose the inferior oblique 
muscle, as it passes laterally and backwards to gain the lateral 
surface of the sclera. 

After the origins of the muscles have been satisfactorily 
displayed study first the arrangement of the nerves which pass 
through the superior orbital fissure, next the insertions of the 
muscles which move the eyeball, and finally the remaining 
structures which lie in the orbital cavity. 

Arrangement of the Nerves in the Superior Orbital 
Fissure. — The various nerves met with in the dissection of 
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cavernous sinus can now be traced into the orbital caviH 
aria the dissector will note that the arrangement of the nerv© 
in the superior orbital fissure is somewhat different from tha 
in the sinus. 

The lacrimal, frontal, and trochlear nerves enter the orbit 
above the upper head of the lateral rectus muscle, on very 
much the same plane (Fig. 96). The other nerves enter 
between the heads of the lateral rectus — the superior division 
of the oculo-motor nerve occupying the highest place ; next 
comes the naso-ciliary nerve; then the inferior division of 
the oculo-motor nerve ; and the abducent nerve is the lowest. 
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Fig. 96. — Diagram of the Orbital Cavity, and of the origin of the ocular 
muscles m relation to the optic foramen and the superior orbital fissure, 
and the nerves that traverse the fissuie 

Insertions of the Muscles which move the Eyeball. — The 
recti are inserted into the sclera, 6 to 8 mm. (about quarter of 
an inch) behind the cornea. The medial rectus has the 
most anterior insertion, and both the' medial and lateral recti 
are attached a little further forwards than the superior and 
inferior recti. The insertions of the superior and inferior 
oblique muscles are both much further back than the inser- 
tions of the recti, behind the transverse vertical plane which 
divides the eyeball into equal anterior and posterior parts, 
and mainly lateral to an antero-posterior vertical plane which 
divides the eyeball into equal lateral and medial halves. i 
VOL. Ill — 17 
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Nervus Oculomotorius. — The two divisions of the oculo- 
motor nerve enter the orbit through the superior orbital 
fissure, between the two heads of the lateral rectus. The 
superior division has been traced to the rectus superior and 
the levator palpebrae superioris. The inferior division is 
larger. It almost immediately divides into three branches, 
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Fig. 97. — Dissection of the Orbit and the Middle Cranial Fossa. Hoih 
roots of the fifth nerve, with the semilunar ganglion, are turned laterally. 


for the supply of the rectus medialis, the rectus inferior, and 
the obliquus inferior. The nerves to the two recti enter the 
ocular surfaces of the muscles; the nerve to the inferior 
oblique is prolonged forwards, in the interval between the 
rectus inferior and rectus lateralis, and enters the posterior 
border of the inferior oblique muscle. Soon after its origin 
this branch gives the skori motor root to the ciliary ganglion. 

Nervus Abducens. — The abducens nerve will be found 
closely applied to the ocular surface of the lateral rectus. It 
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enters the orbit through the interval between the heads of 
lateral rectus muscle, and it supplies the lateral rectus only. 

Musculus Obliquus Inferior. — The inferior oblique muscle 
arises from a small depression on the orbital surface of the 
maxilla, immediately lateral to the opening of the naso- 
lacrimal duct. It passes laterally, -below the inferior rectus 
muscle, and, inclining slightly backwards, ends in a thin 
membranous tendon, which gains insertion into the lateral 
aspect of the sclera of the eyeball under cover of the rectus 
lateralis. The insertion is not far from that of the superior 
oblique. The inferior oblique is supplied by the inferior 
division of the oculo-motor nerve. It turns the eyeball so that 
the centre of the cornea is directed upwards and laterally. 

Fascia Bulbi (O.T. Capsule of Tenon). — The connections 
of the fibrous sheath of the eyeball are somewhat com- 
plicated, and they cannot be satisfactorily displayed, in every 
detail, in an ordinary dissection. The fascia may be studied 
from a threefold point of view — (i) in its connection with 
the eyeball ; (2) in its connections with the muscles inserted 
into the g lobe of the ey e ; and (3) in its connections with 
the walls ofthe orbit * 

The relation which the fascia bulbi bears to the eyeball 
is very simple. The membrane is spread over the posterior 
five-sixths of the gtflte — the cornea alone being free from it. 
Anteriorly^ it lies in relation with the ocular conjunctiva, with 
which it is intimately connected, and it ends by blending 
with the conjunctiva close to the margin of the cornea. 
Posteriorly^ it fuses with the sheath of the optic nerve where 
the nerve pierces the sclera. The internal surface of the 
membrane (f.e. the surface towards the globe of the eye) is 
smooth, and is connected to the eyeball by some soft, yielding, 
and humid areolar tissue, the interval between them con- 
stituting, in fact, an extensive lymph space. Its external 
surface is in contact posteriorly with the orbital fat, to which 
it is loosely adherent ; and it is firmly attached to the ocular 
conjunctiva more anteriorly. It obviously, therefore, fofms 
a membranous socket in which the eyeball can rotate with 
the greatest freedom. 

The tendons of the various ocular muscles are inserted 
into the eyeball within the fascia bulbi, and they gain its 
interior by piercing the fascia^ oppQsite the equator of the 
globe (Fig. 98). The lips of* the openings through whmh 

III— 17 a 
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the four recti muscles pass are prolonged backwards upon the 
muscles, in the form of sheaths, much in the same manner 
that the internal spermatic fascia is prolonged upon the 
spermatic cord from the abdominal inguinal ring. The 
sheaths gradually become more and more attenuated, until at 
last they blend with the perimysium of the muscular bellies. 
In the case of the superior oblique muscle the corresponding 
prolongation is related only to the reflected portion of the 
tendon ; and it ends by becoming attached to the fibrous 
pulley through which the tendon passes. The sheath of the 
inferior oblique may be traced upon the muscle as far as the 
floor of the orbit. The ocular edge of each of the four 
apertures through which the recti muscles pass is strengthened 
by a slip of fibrous tissue (Lockwood), and as the fascia bulbi 
is firmly bound to the bony wall of the orbit at various 
points these slips act as pulleys, and protect the globe of the 
eye from pressure during contraction of the muscles. The 
aperture for the superior oblique is not furnished with such 
a slip, and it is doubtful if the opening for the inferior oblique 
muscle possesses o.ne. 

Dissection . — An admirable view of the relations which the 
fascia bulbi presents to the eyeball and the tendons of the ocular 
muscles can be obtained by the following dissection : — Divide 
the lateral commissure of the eyelid up to the margin of the 
orbital opening. Pull the eyelids widely apart, so as to expose 
as much as possible of the anterior face of the eyeball. Next, 
divide the conjunctiva, by a circular incision, just beyond the 
cornea. Along that line the fascia bulbi is so intimately con- 
nected with the conjunctiva that it is divided at the same time. 
Now raise carefully both conjunctiva and fascia bulbi from the 
surface of the eyeball, and spread them out round the orbital 
opening, as is depicted in ‘Fig. 98. The openings in the fascia 
bulbi for the tendons of the ocular muscles and the thickened 
margins of the apertures are well seen. Note also the sheaths 
which are given to the muscles. 

Check and Suspensory Ligaments. — The connections of 
the fascia bulbi to the walls of the orbital cavity are 
somewhat complicated. The suspensory ligament (Lockwood) 
plays an important part in supporting the eyeball. It 
stretches across the anterior part of the orbit, after the 
fashion of a hammock ; its two extremities are narrow, 
and are attached respectively to the zygomatic and lacrimal 
bones. Below the eyeball it widens out and blends with 
the fascia bulbi. The lateral and medial check ligaments 
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also constitute bonds of union between the fascia bulbi and 
the orbital wall. They are strong bands which pass from 
the sheaths around the lateral and medial recti muscles 
to obtain attachment to the zygomatic and lacrimal bones 
respectively, where they are brought into association with 
the extremities of the suspensory ligament. The function 
of the check ligaments is to limit the contraction of the 
medial and lateral recti muscles, and thus prevent excessive 
rotation of the eyeball in a lateral or medial direction. 
There is a similar but less direct provision by means of which 
the actions of the superior and inferior recti muscles are limited. 


Tendon of medial rculus 



—-Tendon of superior oblique 
Tendon of superior rectus 

'lendon of lateral rectus 

Cut edge of fascia bulbi 
and conjunctiva 

Tendon of inferior rectus 


Fascia bulbi thrown 
back from eyeball 


Fig 98. — Dissect ion <>l the Fasci.i Bulbi from the front. 


'Fhe action of the superior rectus is checked through an 
intimate connection with the levator palpebrae superioris in 
the anterior part of the orbit ; the action of the inferior rectus 
is checked through a connection with the suspensory ligament. 

Dissection , — In order that the zygomatic branch of the 
maxillary division of the trigeminal nerve may be displayed in 
its course through the orbit, the orbital contents must be removed. 
The nerve will then be found in the midst of a little soft fat in 
the angle between the floor and lateral wall of the orbit. 

Nervus Zygomaticus (O.T, Texuporo-Malar). — The zygo- 
matic nerve is small. It arises, in the infra-temporal fossa, 
from the maxillary division of the trigeminal nerve. It enters 
the orbit through the inferior orbital fissure, and almost 
HI— 17 6 
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immediately divides into two terminal branches — the 
zygomatico-temporal and the zygomatico-facial. 

Ramus Zygomaticoteniporalis. — The zygomatico-temporal 
branch runs forwards and upwards upon the lateral wall of the 
orbit, under cover of the periosteum, and, after receiving a 
communicating twig from the lacrimal nerve, it enters the 
zygomatico-orbital canal of the zygomatic bone. That canal 
conducts it to the anterior part of the temporal region, where 
it has been examined already (pp. 19 and 170). 

Ramus Zygomaticofacialis , — The zygomatico-facial branch 
also enters a zygomatico-orbital canal, and is finally con- 
ducted to the face by the zygomatico-facial canal which 
traverses the zygomatic bone (p. 19). 


PREVERTEBRAL REGION. 


The following are the structures to be displayed in the 
prevertebral area : — 


Prevertebral muscles, 
Intertransverse muscles. 
Cervical nerves. 
Vertebral artery. 


Vertebral vein. 

Vertebral and cranio-vertebral 
articulations. 


Dissection , — ^To separate the anterior part of the head, with 
the pharynx, from the posterior part and the vertebral column 
a somewhat complicated dissection is necessary. Place the 
head upside down,' so that the cut margin of the skull rests upon 
the table ; divide the common carotid artery, the internal 
jugular vein, the vagus nerve, and the sympathetic trunk, on 
each side, at the level of the neck of the first rib ; pull the 
trachea and oesophagus^ together with the great blood-vessels 
and nerves, away from the anterior surface of the vertebral 
column. The separation must be effected right up to the base 
of the skull. At that point great caution must be observed ; 
otherwise, the pharyngeal w^l or the insertions of the pre- 
vertebral muscles will be damaged. The base of the skull 
having been reached, the point of the knife should be carried 
across the basilar portion of the occipital bone, between the 
pharynx and the prevertebral muscles, to divide the thick in- 
vesting periosteum. 

The basilar portion of the occipital bone must now be divided 
by means of a chisel. Still retaining the part upside down, 
place the skull so that its floor rests u^n the end of a wooden 
block. Then apply the edge of the chisel to the under surface 
of the basilar portion of the occipital bone, adjust it accurately 
in the interval between the pharyngeal wall and the prevertebral 
muscles, and with a wooden mallet drive it through the base of 
the skull, inclining it, at the same time, slightly backwards. 
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The next step in the dissection consists in making two saw- 
cuts through the cranial wall. The head having been placed 
upon its side, the saw must be applied to the lateral aspect of 
the skull, half an inch posterior to the mastoid process, and be 
carried obliquely forwards and medially to reach a point immedi- 
ately posterior to the jugular foramen. A similar saw-cut must 
be made upon the opposite side of the head. 

To complete the dissection the dissector must again use 
the chisel. Placing the preparation so that the floor of 
the cranial cavity looks upwards, divide the base of the skull, 
on each side, in the interval between the petrous portion of the 
temporal bone and the basilar portion of the occipital bone. 
Anteriorly, this cut should reach the lateral extremity of the 
incision already made through the basilar portion ; whilst 
posteriorly, it sihould be carried to the medial side of the jugular 
foramen to reach the medial end of the corresponding saw-cut. 
When that has been done upon both sides of the basilar portion, 
the anterior part of the skull, carrying the pharynx and the great 
blood-vessels and nerves, can be separated from the posterior 
part of the skull and cervical portion of the vertebral column. 
The only large nerve which will be divided is the hypoglossal, 
but, as it is cut close to the basis cranii, and above its connection 
with the ganglion nodosum of the vagus, it retains its position. 

The pharynx and anterior portion of the skull should now 
be covered with a piece of cloth soaked in preservative solution, 
and the whole enveloped in an oil-cloth wrapper. It can then 
be laid aside until the dissection of the preveitebral region and 
the ligaments of the cervical vertebrae and the occiput has been 
completed. 

Returning to the posterior part of the skull and the cervical 
portion of the vertebral column, the dissector should proceed 
to define the attachments of the muscles which lie anterior 
to the transverse processes and the bodies of the vertebrae. 
They are three in number on each side, viz. : — 

1. The longus colli. 

2. The longus capitis (O.T. rectus capitis anticus major). 

3. The rectus capitis anterior (O.T. anticus minor). 

Musculus Longus Colli. — The longus colli is the most 
powerful of the prevertebral muscles of the neck, and it lies 
nearest to the median plane. Its connections are somewhat 
intricate, but when it has been thoroughly cleaned it will be 
seen to consist of three portions — viz., upper and lower 
oblique parts, and a middle vertical part. 

The loiver oblique division arises from the lateral aspect of 
the bodies of the upper two or three thoracic vertebrae. It 
extends upwards, and slightly laterally, and ends in two 
tendinous slips which are inserted into the anterior tubercles 
of the transverse processes of the fifth and sixth cervical 
vertebrae. In the interval between that portion* of the longus 
colli and the scalenus anterior, the vertebral artery will be 
in— 17 c 
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seen. The upper oblique part arises by three tendinous 
slips from the anterior tubercles of the transverse processes 
of the third, fourth, and fifth cervical vertebrae ; it tapers 
somewhat as it proceeds upwards and medially to obtain a 
pointed and tendinous insertion into the anterior tubercle of 
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Fig. 99. — Prcveitebral Muscles of the Neck. On the iii'ht sulc the ]oni;us 
capitis h.is been HMiu)\(‘d. (i\uerson. ) 

the atlas. The vertical part of the muscle is much the largest 
of the three divisions. It lies along the medial side of the 
oblique portions, and is intimately connected with both of 
them. It arises, in common with the inferior oblique part, 
by two or three slips from the sides of the botjtes of the 
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upper two or three thoracic vertebrae ; and it derives addi- 
tional slips of origin from the bodies of the lower two cervical 
vertebrae ; lastly, its lateral border is reinforced by slips from 
the transverse processes of the lower three or four cervical 
vertebrae. It passes vertically upwards, and is inserted upon 
the medial side of the upper oblique part of the muscle by 
three tendinous processes, which obtain attachment to the 
bodies of the second, third, and fourth cervical vertebrae. It 
is supplied by the anterior rami of the cervical nerves. It 
bends the neck forwards. 

Longus Capitis (O.T. Rectus Capitis Anticus Major). — 

The longus capitis is an elongated muscle which arises by 
four tendinous slips from the anterior tubercles of the trans- 
verse processes of the third, fourth, fifth, and sixth cervical 
vertebrae. It is inserted, anterior to the foramen magnum, 
upon the under aspect of the basilar portion of the occipital 
bone. To reach its insertion the muscle inclines slightly 
medially as it ascends upon the anterior aspect of the 
vertebral column (Fig. 99). It is supplied by twigs from the 
first loop of the cervical plexus. It bends the head forwards. 

Rectus Capitis Anterior (O.W Anticus Minor). — The 
rectus capitis anterior is a small muscle. It is partly con- 
cealed by the upper portion of the longus capiiLs, which 
should be detached from its insertion, and turned downwards 
so as to bring the capitis anterior fully into view. It arises 
from the anterior aspect of the lateral mass of the atlas and, 
proceeding upwards and medially, is inserted into the under 
surface of the basilar portion of the occipital bone, postero- 
lateral to the longus capitis (Fig. 99). It is supplied by a 
filament from the first loop of the cervical plexus. It bends 
the head forwards. 

Before proceeding farther, the dissector should again 
examine the attachments of the scalene muscles {v. p. 233). 

Musculi Intertransversarii. — To obtain a proper display 
of the intertransverse muscles the prevertebral and scalene 
muscles must be removed. The intertransverse muscle^ on 
each side, consist of seven pairs of small fleshy slips which 
connect the bifid extremities of the cervical transverse pro- 
cesses ; they are the anterior and posterior intertransverse 
muscles. Each anterior muscle is attached to the anterior 
tubercles of two adjacent transverse processes; whilst the 
posterior extends between the posterior tubercles. The 
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highest pair of muscular slips lies between the atlas and the 
epistropheus ; the lowest pair connects the transverse process 
of the seventh cervical vertebra with the transverse process 
of the first thoracic vertebra. 

Nervi Cervicales. — The cervical spinal nerves have a 
very definite relation to the intertransverse muscles. The 
anterior rami of the lower seven nerves make their appearance, 
by passing laterally, between the two corresponding muscles. 
The posterior divisions of the same nerves turn backwards, 
medial to the posterior muscles. 

The upper two cervical nerves emerge from the vertebral 
canal differently from the others. They pass laterally over 
the posterior arch of the atlas and the vertebral arch of the epi- 
stropheus, respectively, behind the articular processes, whilst 
the lower nerves are situated in front of the articular processes. 

The anterior ramus of the first cervical nerve passes for- 
wards medial to the rectus capitis lateralis, and then turns 
downwards to join the anterior ramus of the second cervical 
nerve, with which it forms the first loop of the cervical plexus. 
The posterior ramus passes backwards into the sub-occipital 
triangle. The anterior ramus of the second cervical nerve 
passes laterally between the first pair of intertransverse 
muscles, and the posterior ramus runs backwards medial 
to the first posterior intertransverse muscle. 

Dissection , — ^The vertebral artery as it traverses the succession 
of foramina in the transverse processes of the cervical vertebrae 
should now be exposed. Remove the intertransverse muscles 
as well as the muscles still attached to the transverse process 
of the atlas — ^viz., the rectus lateralis, the inferior oblique, and 
the superior oblique. The anterior tubercles and the costal 
portions of the transverse processes of the third, fourth, fifth, 
and sixth cervical vertebrae should then be snipped of! with the 
bone forceps. 

Arteria Vertebralis. — The vertebral artery is a vessel of 
great importance, for, together with its fellow of the opposite 
side and the basilar artery, which is formed by their union, it 
supplies the hind-brain, the mid-brain, and the posterior parts 
of the cerebral hemispheres, and it helps to supply the spinal 
medulla. It commences at the root of the neck, as a branch 
of the first part of the subclavian artery, and it runs upwards, 
through the transverse processes of the upper six cervical 
vertebrae, to the base of the skull. It enters the skull through 
the foramen magnum and unites, in the posterior fossa of the 
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cranium, at the lower border of the pons, with its fellow of 
the opposite side to form the basilar artery. On account of 
its varying relations it is divided into four parts. The first 
part^ which extends from the subclavian artery to the trans- 
verse process of the sixth cervical vertebra, has been seen 
already (p. 154). It lies between the longus colli medially, 
the scalenus anterior laterally, the transverse process of the 
seventh' cervical vertebra and the inferior cervical ganglion of 
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the sympathetic posteriorly, and the vertebral vein and the 
common carotid artery anteriorly (Figs. 53, 54). 

The second part, now exposed, commences where the 
artery enters the transverse process of the sixth cervical 
vertebra. It passes vertically upwards, through the series 
of foramina transversaria, till it reaches the foramen in the 
transverse process of the epistropheus. In that it runs 
laterally, as well as upwards, to gain the foramen in the 
more laterally placed transverse process of the atlas ; and, as 
it emerges upon the upper aspect of the atlas (Figs. 56, 100), 
the third part commences and curves round the lateral and 
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posterior aspects of the corresponding upper articular process 
of the atlas, in a groove upon the upper surface of its posterior 
arch (Figs. 20, 38). As soon as it has passed under cover 
of the lateral margin of the posterior atlanto-occipital mem- 
brane it becomes the fourth part The fourth part turns 
upwards, pierces the dura mater, and passes into the skull 
through the foramen magnum, anterior to the uppermost 
digitation of the ligamentum denticulatum ; then, turning 
antero-medially, between the hypoglossal nerve above and 
the first cervical nerve below, it passes to the anterior surface 
of the medulla oblongata, and, as already stated, joins its 
fellow of the opposite side at the lower border of the pons 
(Figs. 37, 144). 

Relations , — The relations of the first part have already 
been sufficiently considered. The second part lies in and 
between the transverse processes of the cervical vertebrae, 
medial to the intertransverse muscles, lateral to the bodies 
of the vertebrae, and anterior to the anterior rami of the 
cervical nerves as they pass laterally. It is surrounded not 
only by the sympathetic nerve plexus derived from the 
inferior cervical ganglion, which accompanies all parts of 
the artery, but also by a venous plexus which terminates, below, 
as the vertebral vein or veins. The third part of the artery 
lies t)n the posterior arch of the atlas in the anterior boundary 
of the sub-occipital triangle. As it turns backwards, from the 
foramen in the transverse process of the atlas, the anterior 
ramus of the first cervical nerve lies to its medial side, 
between it and the lateral mass of the atlas ; and, as it turns 
medially, posterior to the upper articular facet of the atlas, 
the trunk of the first cervical nerve lies below it, on the 
posterior arch of the atlas, and the posterior ramus enters 
the triangle from beneath its lower border. For the relations 
of the fourth part see the preceding paragraph and pp. 
1 1 7, 382. 

Branches , — No branch of importance is given off from 
the first part. The second part gives off lateral spinal 
(p. 90) and muscular branches. The branches from the 
third part are muscular twigs, and branches to anastomose 
with twigs from the occipital and the deep cervical arteries. 
The fourth part gives off a meningeal branch before it 
perforates the dura mater and, afterwards, a series of branches 
to the central nervous system (see pp. 382, 383). 
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Vena Vertebralis. — Only the first part of the vertebral 
artery is accompanied by a definite vertebral vein. There 
are no accompanying veins with the fourth part of the artery, 
but a plexus is formed round the commencement of the 
third part, by the union of tributaries from the venous plexus 
in the vertebral canal and from the plexus of veins in the 
sub-occipital triangle. The plexus accompanies the second 
part of the artery through the transverse processes of the 
cervical vertebrae ; it anastomoses with the venous plexuses in 
the vertebral canal ; and it terminates, below, as one or two 
vertebral veins. The vertebral veins accompany the first 
part of the artery and end in the posterior aspect of the 
commencement of the innominate vein. 

Dissection , — The muscles must now be completely removed, 
in order that the vertebral and cranio-vertebral joints, and the 
ligaments in connection with the cervical portion of the verte- 
bral column, may be examined. 


THE JOINTS OF THE NECK. 

The epistropheus, atlas, and occipital bone present a series 
of articulations in which the uniting apparatus is very different 
from that of the vertebrae below. 

Articulations of the Lower Five Cervical Vertebrae. — The 
lower five cervical vertebrae are united together very much 
upon the same plan as the vertebrae in other regions of the 
vertebral column. The bodies and the vertebral arches are 
connected by distinct articulations and special ligaments. 

Three separate joints may be said to exist between the 
opposed surfaces of the bodies of two adjacent cervical 
vertebrae — viz., a central synchondrosis and two small col- 
lateral diarthrodial joints. 

The synchondrosis occupies by far the greatest part of 
the interval between the vertebral bodies, and it presents 
the usual characters of such an articulation. The opposed 
bony surfaces are coated with a thin layer of hyaline or 
encrusting cartilage, and are connected together by an inter- 
posed disc of fibro- cartilage. The intervertebral fibro- 
cartilages are distinctly deeper anteriorly than posteriorly, 
and upon that circumstance the cervical curvature of the 
column in great measure depends. 

The two diarthrodial joints are placed, one on each side, 
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where the disc of fibro-cartilage is absent. They are of small 
extent, and are confined entirely to the intervals between the 
projecting lateral lips of the upper surface of the body 
and the bevelled-off lateral margins of the lower surface of 
the vertebral body immediately above. The bony surfaces 
are coated with encrusting cartilage, and are separated by 
a synovial cavity enclosed by a feeble articulai capsule. 

The ligaments which bind the bodies of the lower five 
cervical vertebrae together are the direct continuation upwards 
of the anterior and the posterior longitudinal ligaments of 
the vertebrae. When the medulla spinalis was removed, 
the laminae of the vertebrae, below the epistropheus, were 
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Fig. ioi. — F rontal section iniougn bodies of certain of the 
Cervical Vertebrae. 

taken away, so that very little dissection will be required to 
make out the connections of both of the ligaments mentioned. 
The anterior longitudinal ligament is a strong band placed on 
the anterior faces of the vertebral bodies. It is more firmly 
fixed to the intervening intervertebral fibro-cartilages than to 
the bones. The posterior longitudinal ligament^ which lies on 
the posterior aspects of the vertebral bodies, constitutes the 
anterior boundary of the vertebral canal. In the cervical 
region it completely covers the bodies and does not present 
the denticulated appearance which is so characteristic lower 
down. It is attached chiefly to the fibro-cartilages and the 
adjacent margins of the bones. 

The vertebral arches of the lower five cervical vertebrze are 
bound together by {a) the articulations between the articular 
processes; {b) ligamenta flava; (c) interspinous ligaments, 
and {i) intertransverse ligaments ; {e) ligamentum nuchse. 
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The joints between the opposing articular processes are of 
the diarthrodial variety. The surfaces of bone are coated 
with cartilage; there is a joint cavity surrounded by a 
distinct articular capsule, lined with a synovial stratum. The 
capsule is more laxly arranged in the neck than in the lower 
regions of the vertebral column. 

The ligamenta flava may be examined on the laipinae which were 
removed for the display of the spinal medulla, and which the dissector was 
directed to retain. They fill up the gaps between the laminae of the 
vertebrae, and can be seen best when the anterior aspect of the specimen 
is viewed. 

Ligamenta Flava , — The ligamenta flava are composed of 



Fig. 102. — The Ligamenta M.w.i in liie Lumbar Region. 


yellow elastic tissue. Each is attached superiorly to the 
anterior surface and inferior margin of the lamina of the 
vertebra above, whilst inferiorly it is fixed to the posterior 
surface and superior margin of the lamina of the vertebra 
next below. The laminae and the ligaments form, together, 
a smooth, even, posterior wall for the vertebral canal. Each 
ligament extends from the posterior part of the articular 
processes to the median plane, where its free thickened 
median border is in contact with its fellow of the opposite 
side. The median slit between them, in the space between 
each pair of vertebral arches, is filled with some lax connective 


HEAD AND NECK 


272 

tissue, which allows the egress from the vertebral canal of 
some small veins. The width of the ligaments in the different 
regions of the vertebral column depends upon the size of 
the vertebral canal. Therefore, they are widest in the neck 
and in the lumbar part of the column. The ligamenta flava, 
by virtue of their great strength and elasticity, are powerful 
agents in maintaining the curvatures of the vertebral column ; 
they also give valuable aid to the muscles in restoring the 
vertebral column to its original position after it has been bent 
in a ventral direction. 

The interspinous ligaments are most strongly developed in 
the lumbar region, where they fill up the intervals between 
the adjacent margins of contiguous spinous processes. In 
the thoracic region, and more so in the neck, they are very 
weak. 

The supraspinous ligaments are thickened bands which 
connect the summits of the spinous processes. In the neck 
they are replaced by the ligamentum nuchae (p. 67). 

The intertransverse ligaments are feebly marked in the 
cervical region and extend chiefly between the anterior bars 
of the transverse processes. 

Articulations of the Epistropheus, Atlas, and Occipital 
Bone. — The articulations which exist between the atlas and 
the occipital bone and the atlas and the epistropheus all 
belong to the diarthrodial class. Between the atlas and 
epistropheus (O.T. axis) there are thr^e such joints — viz., 
a pair between the opposed articular processes, and a third 
between the anterior face of the dens and the posterior face 
of the anterior arch* of the atlas. Between the atlas and 
occipital bone there is a pair of joints — viz., between the 
occipital condyles and the elliptical cavities upon the 
upper aspects of the lateral masses of the atlas. In ad- 
dition, the epistropheus is attached to the occipital bone by 
ligaments. 

The ligaments connecting the three bones together may 
be divided into three main groups, as follows : — 

Anterior longitudinal. 

Ligamenta nava. 

Capsular. 

Transverse portion of cruciate ligament 
with inferior crus. 

Accessory ligaments of the atlanto-epi' 
stropheal joints. 


Ligaments connecting atlas J 
with epistropheus, . . 
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( Anterior longitudinal ligament. 

Anterior atlanto-occipital membrane. 
Posterior atlanto-occipital membrane. 
Transverse part of cruciate ligament with 
superior crus. 

Capsular. 

f Membrana tectoria. 

Ligaments connecting occi- I Superior and inferior crus of the cruciate 
pital bone with epistro--! ligament. 

pheus, Alar. 

I Apical. 

Ligamentum Longitudiuale Anterius (Fig. 103). — The 
anterior longitudinal ligament is a continuation upwards of 
the common anterior longitudinal ligament. Below, it is 
attached to the anterior aspect of the body of the epi- 
stropheus, whilst above, it is fixed to the anterior arch of the 
atlas. It is thick and strong in the middle, but thins off 
tow’ards the sides. 

Ligamenta Flava. — The yellow ligaments fill the interval 
between the laminae of the epistropheus and the posterior 
arch of the atlas, to the contiguous margins of which they 
are attached. They are broader and more membranous than 
the ligamenta flava at lower levels. 

Capsulsd Articulares. — The articular capsules are somewhat 
lax, and are attached to the margins of the articular processes. 

Membrana Atlanto-Occipitalis Anterior (Fig. 103). — The 
anterior occipito-atlantal membrane extends from the upper 
border of the anterior arch of the atlas to the under surface 
of the basilar portion of the occipital bone, anterior to the 
foramen magnum. On each side of the median plane it is 
thin and membranous, and stretches laterally so as to abut 
against the atlanto-occipital articular capsule. In the median 
plane it is strengthened by the upper part of the anterior 
longitudinal ligament. 

Membrana Atlanto-Occipitalis Posterior. — The thin and 
weak posterior occipito-atlantal membrane occupies the gap 
between the posterior arch of the atlas and the posterior 
border of the foramen magnum, to both of which it is 
attached. It is very firmly connected with the dura mater, 
and on each side it reaches the atlanto-occipital articular 
capsule. Each of its lateral borders forms an arch over the 
groove, posterior to the upper articular facet of the atlas, in 
which the vertebral artery and the first cervical nerve are 
lodged. It is not uncommon to find the borders ossified. 
VOL. Ill — 18 
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Atlanto - Occipital Articular Capsules. — The atlanto- 
occipital capsules connect the occipital condyles with the 
lateral masses of the atlas. They completely surround the 
joints, and are connected anteriorly with the anterior atlanto- 
occipital membrane, and posteriorly with the posterior atlanto- 
occipital membrane. 

The occipital bone, therefore, around the foramen magnum 
is attached by special ligaments to each of the four portions 
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Fig. 103. — Median section iljrough the Basilar Portion of Occipital Bone, 
the Atlas and the Epistropheus. (From Luschka, slightly modified.) 

Between the membrana tectoria and the transverse ligament a small synovial bursa 
may be seen. 


of the atlas — viz., to the anterior arch, to the two lateral 
masses, and to the posterior arch. 

Dissection . — ^The remaining ligaments are placed within 
the vertebral canal, in connection with its anterior wall. For 
their proper display it is necessary therefor^ to remove, with 
the bone forceps, the laminse of the epistropheus and the posterior 
arch of the atlas. The squamous part of the occipital bone also 
must be taken away, by sawing it through, on each side, immedi- 
ately posterior to the jugular process and the condyle, carrying 
the saw cut into the foramen magnum. The upper part of the 
tube of dura mater, which still remains in the vertebral canal, 
must next be carefully detached. When that has been done, 
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a broad membranous band stretching upwards over the posterior 
aspect of the body and dens of the epistropheus is displayed. 
This is the membrana tectoria. 

The Membrana Tectoria (O.T. Posterior Occipito- axial 
Ligament). — The tectorial membrane is a broad ligamentous 
sheet which is attached, below, to the posterior aspect of the 
body of the epistropheus, where it is continuous with the 
posterior longitudinal ligament of the vertebrae. It extends 
upwards, covering the dens and the anterior margin of the 
foramen magnum, and is attached, above, to the superior 
grooved surface of the basilar portion of the occipital bone. 

Dissection . — Detach the tectorial membrane from the epi- 
stropheus and throw it upwards upon the basilar portion of the 
occipital bone. By that proceeding the accesso^ ligaments of 
the atlanto-epistropheal joints and the cruciate ligament will be 
brought into view, and very little further dissection is required 
to define them. 

Accessory Atlanto-epistropheal Ligaments (Fig. 104). — 
The accessory atlanto-epistropheal ligaments are two strong 
bands which take origin from the posterior aspect of the 
body of the epistropheus, close to the base of the dens. 
Each band passes upwards and laterally, and is attached to 
the medial and posterior part of the corresponding lateral 
mass of the atlas. To a certain extent they assist the alar 
ligaments in limiting the rotary movements of the atlas 
upon the epistropheus. 

Ligamentum Oruciatum(Fig. 104). — The cruciate ligament 
is composed of a transverse and a vertical part. The trans- 
verse part is by far the most important constituent. It is a 
strong band which stretches from the tubercle on the medial 
aspect of the lateral mass of the atlas on one side to the 
corresponding tubercle on the opposite side. With the 
anterior arch of the atlas, it forms a ring which encloses the 
dens — the pivot around which the atlas, bearing the head, 
turns. It is separated from the posterior aspect of the dens 
by a loose synovial membrane which extends forwards, on 
each side, until’ it almost reaches the synovial membrane in 
connection with the median joint between the dens and the 
anterior arch of the atlas. Indeed, in some cases a com- 
munication exists between the two synovial cavities. 

The vertical part of the cruciate ligament consists of an 
upper and a lower limb, which are termed the crura. Both 
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are attached to the dorsal surface of the transverse ligament. 
The crus superius is the longer and flatter of the two, and 
extends upwards on the posterior aspect of the dens to be 
attached to the upper aspect of the basilar part of the 
occipital bone, immediately beyond the anterior margin of 
the foramen magnum. The crus inferius^ much shorter, 
extends downwards, and is fixed to the posterior aspect of 
the body of the epistropheus. 
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Fig. 104. — Dissection sliowm^ the posterior aspects of the Ligaments con- 
necting the Occipital Bone, the Atlas and the lipi strophe us with each 
other. 


Dissection , — Detach the superior crus from the occipital 
bone, and throw it downwards. The apical ligament is thus 
displayed, and a better view of the alar ligaments is obtained. 

Ligamentum Apicis Dentis. — The apical ligament of the 
dens consists of two parts — an anterior and a posterior. The 
posterior part is a rounded cord-like ligament which is attached, 
below, to the summit of the dens, and, above, to the anterior 
margin of the foramen magnum. Inasmuch as it is developed 
around the continuation of the notochord, from the dens 
to the basis cranii, it is a structure of considerable morpho- 
logical interest. The anterior part of the apical ligament is a 
flat and weak band which is attached, above, to the anU rioi 
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margin of the foramen magnum at the same point as the 
posterior portion. Below, the two portions are separated by 
an interval filled with areolar tissue, and the anterior part is 
attached to the dens immediately above its articular facet for 
the anterior arch of the atlas. 

Ligamenta Alaria (Fig. 1 04). — The alar ligaments are very 
powerful bands which spring, one from each side of the 
summit of the dens. Each passes laterally and slightly up- 
wards to be attached to the medial aspect of the corre- 
sponding condyloid eminence of the occipital bone. The 
alar ligaments limit rotation of the head, and in this they are 
aided by the accessory atlanto-epistropheal ligaments. 

MovementB. — Nodding movements of the head are permitted at the 
atlanto occipital articulations. Rotatory movements of the head and atlas 
around the dens, whicli acts as a pivot, take place at the atlanto- 
epistropheal joints. Excessive rotation is checked by the alar ligaments. 


MOUTH AND PHARYNX. 

The dissectors must now return to the anterior part of the 
skull, which had been laid aside while the dissection of the 
prevertebral region was being carried on. The mouth and 
pharynx should engage their attention in the first instance. 

Mouth. — The mouth is the expanded upper part of the 
alimentary canal which is placed in the lower part of the 
face, below the nasal cavities. Its cavity is controlled by 
muscles which are under the influence of the will, and it 
is separable into two parts : a smaller external part, termed 
the vestibule, which is bounded externally by the lips and 
cheeks, and internally by the teeth and gums ; and a large 
part, the mouth proper, which is placed within the teeth. 

The mucous lining of the mouth should be thoroughly cleansed, and 
the two subdivisions of the cavity examined through the otal Jissure. 

Vestibulum Oris. — The vestibule of the mouth, which 
lies outside the teeth and gums, is a mere fissure-like space, 
except when the cheeks are inflated with air. It is into the 
vestibule of the mouth that the parotid ducts open (p. 164). 
Aberoe and below, it is bounded by the reflection of the 
mucous membrane from the lips and cheeks on to the 
alveolar margins of the maxillje and mandible. Anteriorly, 
it opens upon the face by means of the oral fissure ; whilst 
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posteriorly^ it communicates, on each side, with the cavity 
of the mouth proper through the interval between the last 
molar tooth and the anterior border of the ramus of the 
mandible. The existence of that communicating aperture is 
of importance in cases of spasmodic closure of the jaws, when 
all the teeth are in place, because through it fluids may be 
introduced into the posterior part of the mouth proper. 

In paralysis of the facial muscles the lips and cheeks fall away from the 
dental arches and food is apt to lodge in the vestibule. 

Oavum Oris Proprimn. — The mouth proper is bounded, an- 
teriorly and laterally, by the gums and teeth, whilst, posteriorly, 
it communicates, by means of the isthmus of the fauces^ with 
the pharynx. The floor is formed by the tongue and the 
mucous membrane which connects it with the inner aspect 
of the mandible ; the roof is vaulted, and is formed by the 
hard and the soft palates. It is into the mouth proper 
that the ducts of the submaxillary glands and the ducts of 
the sublingual glands open (p. 194). When the mouth is 
closed the dorsum of the tongue is usually applied more or 
less closely to the palate and the cavity is almost completely 
obliterated. 

The various parts which bound the oral cavity may now 
be examined in turn. 

Labia Oris. — The structure of the lips has, in a great 
measure, been examined already in the dissection of the face 
(p. 10). Each lip is composed of four layers: (i) Cuta- 
neous; (2) muscular; (3) glandular ; and (4) mucous. The 
skin and mucous membrane become continuous with each 
other at the free margin of the lip. The mucous membrane 
is reflected from the inner aspect of the upper lip to the 
alveolar margin of the maxillae, and from the inner aspect of the 
lower lip to the mandible. In each case it is raised in the 
median plane in the form of a free fold termed the frenulum. 
The muscular layer constitutes the chief bulk of the lips. It 
is formed by the orbicularis oris and the various muscles 
which converge upon the oral fissure. Numerous labial 
glands lie in the submucous tissue which intervenes between 
the mucous membrane and the muscular fibres. The ducts 
of those glands pierce the mucous membrane and open into 
the vestibule. In each lip there is an arterial arch formed 
by the corresponding labial arteries (p. x6). 
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The lymph vessels of both lips join the submaxillary 
lymph glands, but some of the lymph vessels of the upper 
lip pass to the superficial parotid glands. 

Buccse. — Six layers can be distinguished in the cheeks, 
four of which were examined in the dissection of the face. 
They are — (i) Skin; (2) a fatty layer, traversed by some of 
the facial muscles and by the external maxillary artery; (3) 
the bucco- pharyngeal fascia ; (4) the buccinator muscle ; 
(5) the submucous tissue, in which lie numerous buccal glands 
similar in character to the labial glands ; (6) the mucous 
membrane. Four or five mucous glands of larger size, 
termed the molar glands^ occupy a more superficial position. 
They lie either external or internal to the bucco-pharyngeal 
fascia, close to the point where it is pie/ced by the parotid 
duct, and their ducts open into the vestibule of the mouth. 
The bucco-pharyngeal fascia is a dense membrane which covers 
the buccinator muscle. Above and below, it is attached to 
the alveolar portions of the maxilla and mandible respectively, 
whilst posteriorly it is continued over the pharynx. The 
muscles which traverse the fatty layer are chiefly the zygo- 
maticus, the risorius, and the posterior fibres of the platysma. 
The parotid duct pierces the inner four layers of the cheek, 
and opens into the vestibule of the mouth, opposite the second 
molar tooth of the maxilla. 

Gingivss et Dentes. — The gums are covered with a smooth 
and vascular mucous membrane, which is firmly bound down 
to the subjacent periosteum of the alveolar portions of the 
jaws by a stratum of dense connective tissue. It is continuous, 
on the one hand, with the mucous membrane of the lips and 
cheeks, and, on the other, with the mucous membrane of the 
mouth proper. The gums closely embrace the necks of the 
teeth. 

In the adult, the teeth in each jaw number sixteen. From 
the median line backwards, on each side, they are the two 
incisors, the canine, the two praemolars, the three molars. 

Floor of the Mouth. — The mucous membrane is reflected 
from the inner aspect of the mandible to the side of the 
tongue ; but in the anterior part of the mouth the tongue lies 
more or less free in the oral cavity, and there the mucous 
membrane stretches across the floor from one half of the 
mandible to the other. On each side, in the anterior region, 
the projection formed by the sublingual gland, the plica sujj^ 
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lingualis^ can be distinguished. Further, if the tongue is 
pulled upwards, a median fold of mucous membrane will be 
seen to connect its under surface to the floor. It is the frenulum 
linguce. At the sides of the frenulum the dissector must 
look for the openings of the submaxillary ducts. Each 
terminates on a papilla placed close to the side of the 
frenulum. More posteriorly, between the side of the tongue 
and the mandible and on the summit of the plica sub- 
lingualis, are the openings of the sublingual ducts. 

Roof of the Mouth. — The hard and the soft palates form 


Fig. 105. — Thu SubhnguaFRegion in the Interior of the Mouth. 


the continuous concave and vaulted roof of the mouth (Pig. 
106). Projecting from the middle of the posterior free margin 
of the soft palate, and resting upon the dorsum of the tongue, 
the uvula will be seen (Fig. 106). Running along the median 
line of both the hard and the soft palates is a raphe 
which terminates anteriorly, opposite the incisive foramen 
•of the hard palate, in a slight elevation or papilla termed 
the incisive papilla. In the anterior part of the hard palate 
the mucous membrane, on each side of the raphe, is thrown 
into three or four transverse hard corrugations or ridges ; 
more posteriorly it is comparatively smooth. By carefully 
palpating the postero-lateral angles of the palate the dissector 
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will be able to feel the hamuli of the medial pterygoid 
laminae. 

Isthmus Faucium . — The isthmus of the fauces is the name 
given to the communication between the mouth proper and 
the pharynx (Fig. io6). To obtain a good view of it the 
mouth must be well opened and the tongue depressed. The 
isthmus faucium and the parts which bound it can be 
examined best in the living subject, and the dissector should 
study his own isthmus faucium with the aid of a looking-glass 
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Fig. io6. — Isthmus of the Fauces as scon tliroiu;h the widely opened Mouth 
The palatine tonsils, in the subjs'ct from which this diawing was made, 
wcie somewhat enlarged. 


(Fig. io6). It is bounded above by the soft palate, below by 
the dorsum of the tongue, and on each side by a curved 
fold of mucous membrane, termed the arcus glossopalatinus 
(O.T. anterior pillar of the fauces). 

Each glossofalatine arch descends from the posterior part 
of the inferior surface of the soft palate and, inclining forwards 
as it descends, it ends upon the side of the posterior part of 
the tongue. It encloses the glosso-palatinus muscle. 

The pharyngo palatine arches whi('h nre al«o described as 
boundaries of the isthmus of the fauces lie, in reality, on the 
side wall of the oral part of the pharynx. They pass down- 
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wards and backwards from the sides of the lower margin of 
the soft palate, and each encloses a pharyngo-palatine muscle. 

In the triangular interval which is formed by the divergence 
of the glosso- and pharyngo-palatine arches, on each side, lies 
a palatine tonsil 

Strictly speaking, the term isthmus faucium should be confined to the 
interval between the two glosso-palatine arches, as the palatine tonsil and 
the pharyngo-palatine arches belong to the side wall of the pharynx. 

Pharynx. — The pharynx is a wide musculo-aponeurotic 
canal, about 12.5 cm. (5 inches) long. It extends from the 
base of the cranium to the level of the body of the sixth 
cervical vertebra (Fig. 1 10). There, at the lower border of the 
cricoid cartilage, it becomes continuous with the oesophagus. 
It is placed posterior to the nasal cavities, the mouth and the 
larynx, and it serves as the passage which conducts air to 
and from the larynx, as well as the food from the mouth to 
the oesophagus. 

Under ordinary conditions it is expanded from side to 
side and compressed antero-posteriorly, so that it possesses 
anterior and posterior walls and two borders. Above the 
level of the orifice of the larynx there is always sufficient 
space for the passage of air to the lungs, but below the 
orifice of the larynx the anterior and posterior walls are in 
contact, except when separated by the passage of food 
(Fig. 1 1 2). 

It is widest above, at the base of the cranium, posterior 
to the orifices of the auditory tubes .(O.T. Eustachian). 
Thence it narrows to the level of the hyoid bone. It widens 
again at the level of the *upper part of the larynx and then 
rapidly narrows to its termination. 

To obtain a proper idea of the connections of the pharynx, the dissector 
should distend its walls moderately by stuffing it with tow. This may be 
introduced either from above, through the mouth, or from below, through 
the oesophagus. 

When the pharynx is distended it has a somewhat ovoid 
form. Posteriorly^ its wall is complete, and, when in position, 
it lies anterior to the upper six cervical vertebrae, the pre- 
vertebral muscles, and the prevertebral fascia. It is bound 
to the prevertebral fascia by some lax connective tissue which 
offers no impediment to the movements of the canal during 
the process of deglutition. On each side^ the pharynx is 
related to the great vessels and nerves of the neck, as well 
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as to the styloid process and the muscles which take origin 
from it; and the pharyngeal plexus of nerves ramifies over 
its margin, extends on to its surfaces, and supplies it with 
motor and sensory twigs. Anteriorly^ the pharyngeal wall is 
interrupted by the openings of the nasal cavities, mouth, and 
larynx ; and it is from the structures which lie in proximity to 
those apertures that it derives its principal attachments. From 
above downwards it is attached, on each side — (a) to the 
medial pterygoid lamina ; (b) to the pterygo -mandibular 
raphe ; \c) to the side of the tongue ; (d) to the medial 
aspect of the mandible ; (e) to the hyoid bone ; (/) to the 
thyreoid cartilage ; (^) to the cricoid cartilage. Above, it is 
attached to the basis cranii. The various attachments will 
be studied more fully when the constituent parts of its walls 
are dissected. 

It should be recognised that an altogether false idea of 
the natural form of the pharynx is obtained when it is 
removed from the vertebral column and is stuffed with tow 
or other substances. In transverse sections of the frozen 
body it will be noted that the cavity of the nasal part of the 
pharynx remains patent under all conditions, whilst at lower 
levels the anteiior wall is more or less nearly approximated 
to the posterior wall, and below the opening of the larynx the 
cavity of the pharynx presents the appearance of a simple 
transverse slit. 

Pharyngeal Wall. — The wall of the pharynx consists of 
four well-marked strata. From without inwards they are : 
(i) bucco-pharyngeal fascia; (2) pharyngeal muscles; (3) 
pharyngeal aponeurosis ; (4) mucous membrane. The 

muscular layer, which is composed of the three constrictor 
muscles, with the stylo-pharyngeus and pharyngo-palatinus, 
on each side, must now be dissected. 

Bucco-pharyngeal Fascia. — The bucco-pharyngeal fascia 
is a coating of fibrous tissue which covers both the buccinator 
and the pharyngeal muscles. 

Dissection, — Remove the bucco-pharjmgeal fascia and clean 
the pharyngeal muscles, sweeping the knife in the direction of 
their fibres. Note the veins which lie between the fascia and 
the muscles, forming the pharyngeal plexus, and the pharyngeal 
plexus of nerves to which the pharyngeal branches of the vagus 
rierve, the glosso-pharyngeal nerve, and the superior cervical 
sympathetic ganglion have already been traced. The veins 
and nprves must be removed for the proper display of the muscles. 
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Ven» Pharyngeae. — The pharyngeal veins lie mostly upon 
the posterior wall and the borders of the pharynx, where they 
anastomose together in a plexiform manner. They constitute, 
collectively, the pharyngeal venous plexus^ which receives 
blood from the pharynx, soft palate, and prevertebral region. 
It communicates with the pterygoid plexus and the cavernous 


a, liuccinator. 

/». Tensor veli palatini. 

c. Levator veli palatini. 

d. Superior constrictor. 

Middle constrictor, 

f. Inferior constrictor. 
s^. Thyreo-hyoid. 
h. Hyoglossus. 

k. Stylo-hyoid. 

/. Mylo-hyoid, 

m. Crico'thyreoid. 

n, Stylo-pharyngeus. 

0. Stylo-glossus. 

p. Stylo-hyoid ligament. 
q Pterygo-mandihular laphe. 

l. Glosso-pharyngeal nerve, 

2. Superior laryngeal artery. 

3. Superior laryngeal nerve. 

4. External laryngeal nerve. 

5. Inferior laryngeal nerve and 

artery. 



Fig. 107. — Profile view of the Pharynx to show tin* ( oiistiiiloi Muscles. 
(From Turner.) 


sinus. Two or more channels carry the blood from it to the 
internal jugular vein. 

Constrictor Muscles. — The constrictor muscles are three 
pairs of curved sheets of muscular fibres which are so arranged 
that they overlap each other from below upwards ; thus, the 
inferior constrictor overlaps the lower part of the middle 
constrictor, whilst the middle constrictor, in tVirUj overlaps the 
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lower part of the superior constrictor. The three muscles are 
inserted, in the median plane, into the median raphe which 
descends from the basilar portion of the occipital bone along 
the posterior aspect of the pharynx. 

Musculus Constrictor Pharyngis Inferior (Fig. 107, /). — 
The inferior constrictor muscle is relatively short, anteriorly, 
at its origin, and relatively long, posteriorly, where it blends with 
the fellow of the opposite side in the median raphe of the 
posterior wall of the pharynx. It arises from the posterior 
part of the side of the cricoid cartilage, and from the 
inferior cornu, the oblique line, and the upper border of 
the thyreoid cartilage. The muscle curves backwards and 
medially, in the pharyngeal wall, to meet its fellow of the 
opposite side in the median raphe. The lower fibres take 
a horizontal direction, but the remainder ascend, with increas- 
ing degrees of obliquity, until the highest fibres reach the raphe 
at a point a short distance below the base of the skull. The 
lower margin of the inferior constrictor overlaps the com- 
mencement of the (jesophagus, and the inferior laryngeal 
nerve and the laryngeal branch of the inferior thyreoid artery 
pass upwards, under cover of it, to reach the larynx. It is 
supplied by twigs from the pharyngeal plexus and the recur- 
rent nerve. 

Musculus Constrictor Pharyngis Medius, — The middle con- 
strictor is a fan-shaped niu.scle (Fig. 107, e). It arises from 
the greater and lesser cornua of the hyoid bone and from 
the lower part of the stylo-hyoid ligament. From those origins 
its fibres pass round the pharyngeal wall, to be inserted with 
the corresponding fibres of the opposite side into the median 
raphe. As they curve backwards and medially, the lowest 
fibres descend, the highest ascend, and the intermediate fibres 
run horizontally. 'Fhe lower portion of the muscle is over- 
lapped by the inferior constrictor, and in the interval which 
separates the margins of the muscles anteriorly, opposite the 
thyreo-hyoid interval, the internal laryngeal nerve and the 
laryngeal branch of the superior thyreoid artery will be seen 
piercing the thyreo-hyoid membrane to gain the interior 
of the pharynx. It is supplied by twigs from the pharyngeal 
plexus. 

Dissection , — ^To bring the extensive origin of the superior 
constrictor fully into view the internal pterygoid muscle must 
be cut through about its middle, if that has not been done already 
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(p* 199) > and then the upper and lower portions must be turned 

aside. 

Musculus Constrictor Pharyjigis Superior (Fig. 107, d ). — 
The superior constrictor has a weak but continuous line 
of origin from the following parts : (a) the lower third of 
the posterior border of the medial pterygoid lamina and its 
hamulus ; (p) the pterygo-mandibular raphe, which is common 
to it and the buccinator muscle; {c) the posterior end of the 
mylo-hyoid line on the medial aspect of the mandible ; Ip) the 
mucous membrane of the mouth and side of the tongue. From 
their origins, the fibres curve backwards and medially to reach 
the median raphe, whilst, as a rule, some of the highest gain 
a distinct insertion into the pharyngeal tubercle on the under 
surface of the basilar portion of the occipital bone. 

The lower part of the superior constrictor is overlapped 
by the middle constrictor; and the stylo-pharyngeus passes 
into the interval between the two as it descends to its inser- 
tion (Fig. 107, «). The upper border of the muscle, which is 
free and crescentic, falls short of the base of the skull. 

Raphe Pterygo-mandibularis (Fig. 107, q ). — The pterygo- 
mandibular raphe is a strong, narrow, tendinous band, which 
extends from the hamulus of the medial pterygoid lamina to 
the posterior part of the mylo-hyoid line of the mandible. It 
acts as a tendinous bond of union between the buccinator 
and superior constrictor muscles. Its connections can be 
appreciated best by introducing the finger into the mouth 
and pressing laterally along the course of the raphe. 

Sinus of Morgagni. — The term sinus of Morgagni is ap- 
plied to the semilunar interval which intervenes between 
the basis cranii and the upper crescentic margin of the 
superior constrictor. The deficiency in the muscular wall of 
the pharynx in that region is compensated for by the increased 
strength of the pharyngeal aponeurosis, which, in that situa- 
tion, is called the pharyngo-basilar fascia. In contact with the 
outer surface of the aponeurosis are two muscles belonging 
to the soft palate — viz. the levator veli palatini and the tensor 
veli palatini (Fig. 107, ^ and b\ The levator, which is rounded 
and fleshy, lies posterior to the tensor, which is flat and more 
tendinous. The tensor can readily be recognised from its 
position in relation to the deep surface of the internal 
pterygoid muscle, and because its tendon turns medially under 
the hamulus of the medial pterygoid lamina. In the upper 
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part of the space, close to the base of the skull and between 
the origin of the two muscles, the auditory tube (O.T. 
Eustachian tube) can be defined. 

Pharyngeal Aponeurosis. — The upper part of the pharyn- 
geal aponeurosis is strong, and it maintains the integrity of 
the wall of the pharynx where the muscular fibres of the 
superior constrictor are absent. As it passes downwards it 
gradually becomes weaker, until it is ultimately lost as a 
distinct layer. It lies between the muscles and mucous 
membrane and is visible, from the outside of the pharynx, 
only where the muscles are absent. It is the principal means 
by which the pharynx is attached to the base of the, skull, 
and it is united also to the auditory tubes and the bony 
margins of the choance. 

Dissection . — The pharynx must now be opened by a vertical 
median incision through the entire length of its posterior wall. 
At the upper extremity of the cut, the knife should be carried 
transversely, close to the base of the skull. The stuffing must 
then be removed and the mucous surface of the pharynx cleansed. 

Interior of the Phaxynx. — The mucous membrane is now 
exposed, and it should be noted that it is continuous, 
through the various apertures which open into the pharynx, 
with the mucous membrane of the nasal cavities^ the auditory 
tubes and tympanic cavities^ the mouth proper^ the larynx^ and 
the cesopluigus. 

Racemose glands^ which lie immediately subjacent to the 
mucous membrane and secrete mucus, are present in great 
numbers. There are also numerous lymph follicles^ and 
in certain localities they are aggregated together into large 
masses (the palatine tonsils and the pharyngeal tonsil), 
which will be studied with the regions of the pharynx in 
which they are placed. 

The soft palate projects into the pharynx, posterior to 
the isthmus faucium, and divides the cavity of the pharynx 
into an upper and a lower part. The upper part^ called 
the naso - pharynx^ communicates with the nasal cavities 
and the tympanic cavities by four apertures, viz. the two 
choanae (O.T. posterior nares) and the two auditory tubes 
(0.1\ Eustachian tubes). 

The lower portion of the pharynx may be regarded as 
consisting of an oral party which lies posterior to the 
mouth and tongue, and a laryngeal party placed posterior 
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to the larynx. Below the soft palate there are three 
openings into the pharynx, viz. the opening of the mouth or 
isthmus faucium^ the opening of the larynx^ and the opening of 
the oesophagus. 
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Fig. I lo — Sagittal section, a little to tlie right of the median plane, 
through the Nasal Cavity, the Mouth, I’harynx, and l.arynx. 


Pars Nasalis. — The naso-pharynx is situated immediately 
posterior to the nasal cavities and below the body of the 
sphenoid and the basilar part of the occipital bone. It is the 
widest part of the pharynx. Its walls, except the soft palate, 
are not capable of movement, and, consequently, its cavity 
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always remains patent, and presents under all conditions very 
much the same form. 

In its anterior boundary are the choanae, through which it 
opens into the nasal cavities. The choance are two oblong 
orifices which slope from the base of the cranium downwards 
and forwards to the posterior border of the hard palate. 
Each is about 25 mm. (one inch) long and 12.5 mm. (half an 
inch) wide, and it is separated from its fellow by the posterior 
part of the septum nasi, which is formed by the posterior 
border of the vomer. By looking through the choanae the 
dissector will obtain a partial view of the lower two meatuses 
of the nose and of the posterior ends of the middle and 
inferior conchae. 

On each side wall of the naso-pharynx is seen the orifice 
of the corresponding auditory tube, and posterior to it the 
pharyngeal recess. The pharyngeal orifice of the auditory 
tube lies immediately posterior to the lower part of the 
corresponding choana, on a level with the posterior end of 
the inferior concha of the same side. It is bounded above 
and posteriorly by a prominent and rounded margin termed 
the torus tuharius^ which is altogether deficient below and 
anteriorly. A fold of mucous membrane, termed the salpingo- 
pharyngeal fold^ descends, upon the side wall of the pharynx, 
from the posterior lip of the orifice of the auditory tube. As 
the fold is traced downwards it gradually disappears. 

The dissector should pass a Eustachian catheter through the nose into 
the auditory tube. Hold the catheter with the point downwards. Pass it 
backwards tlirough the right nasal cavity, along the septum of the nose, to 
tlie posterior wall of the pharynx. Pull it towards the palate till the bent end 
of the catheter catches against the back of the hard palate. Turn the point 
through a (quarter of a circle to the right side of the head and it will enter 
the right auditory tube. If it is desired to calheterise the left auditory lube 
pass the catheter through the left nasal cavity, and in the final stage turn the 
point to the left side. 

In the natural condition of parts there is a deep recess 
on the side wall of the naso-pharynx immediately posterior 
to the prominent posterior lip of the orifice of the auditory 
tube. It is termed the pharyngeal recess. 

The roof and posterior wall of the naso-pharynx are not 
marked off from one another. They form together a continuous 
curved surface. The upper portion of the surface looks 
downwards and may be regarded as the roof ; the lower portion, 
which looks forwards, constitutes the posterior wall. The roof 
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is formed by the basilar part of the occipital bone, and 
also by a small part of the under surface of the basi-sphenoid, 
both of which are covered with a dense periosteum and a 
thick coating of mucous membrane. The posterior wall is 
supported, by the anterior arch of the atlas and 
the anterior surface of the epistropheus. In that part of the 
roof which lies between the tw-o pharyngeal recesses there 
is a marked collection of lymphoid tissue, called the pharyngeal 
tonsil Over its surface the mucous membrane is thickened 
and wrinkled, and in its lower part a small median pit, 
termed the pharyngeal bursa^ may sometimes be found ; the 
bursa is just large enough to admit the point of a fine probe. 

The floor of the naso-pharynx is formed by the curved, 
sloping upper surface of the soft palate. Between the posterior 
border of the soft palate and the posterior wall of the* pharynx 
there is an interval, termed the nasopharyngeal isthmus, through 
which the naso-pharynx communicates with the oral pharynx. 

It is important to note that the posterior wall and roof of 
the naso-pharynx can be explored by the finger introduced 
through the mouth and the naso-pharyngeal isthmus. 

When the naso-pharynx is illuminated, by light reflected 
from a mirror introduced through the mouth, a view of the 
four orifices which open into the nasal part of the pharynx 
may be obtained. Owing to the mirror being placed 
obliquely, and below the level of the hard palate, only the 
posterior parts of the inferior conchae are visible through the 
choanse, and the inferior meatuses of the nose are altogether 
out of sight. The middle and superior meatuses of the nose 
and the middle and superior conchte, however, can be brought 
into view and their condition ascertained. The lateral walls 
of the naso-pharynx and the orifices of the auditory tubes 
also can be fully inspected. 

Pars Oralis. — The oral pharynx lies posterior to the mouth 
and tongue. The anterior wall of its lower part is formed 
by the base or pharyngeal part of the tongue, which looks 
more or less directly backwards. Above the tongue is the 
isthmus of the fauces, or the opening into the mouth, limited 
on each side by the glosso-palatine arch. The glosso-pala- 
tine arches may be regarded, therefore, as the lateral boundary 
lines between the mouth and the pharynx. On the side wall 
of the oral pharynx the pharyngo- palatine arch forms a 
prominent fold which gradually disappears as it passes back- 
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wards and downwards. Within the fold is the pharyngo- 
palatine muscle, which is of importance because the posterior 
palatine arches form the boundaries of the naso-pharyngeal 
isthmus, on each side, and by the contraction of the pharyngo- 
palatine muscles the two pharyngo- palatine arches can be 
approximated until the opening of the isthmus is obliterated ; 
the passage of food and fluids from the oral pharynx into 
the naso-pharynx is thus prevented. 

The glosso-palatine arch and the pharyngo-palatine arch 
form, on each side-wall of the oral pharynx, the anterior and 
posterior limits of a triangular interval in which is lodged the 
palatine tonsil. The upper part of the interval, above the 
level of the tonsil, forms a small depression termed the supra- 
tonsillar fossa. 

In the child, and not uncommonly in the adult, a triangular 
fold of mucous membrane, called the plica triangularis^ ex- 
tends backwards from the lower part of the glosso-palatine 
arch and the base of the tongue across the surface of the 
palatine tonsil. The upper border of the fold may be free 
or it may become attached to a greater or less extent to the 
surface of the tonsil. 

Pars Laryngea. — The laryngeal portion of the pharyngeal 
cavity diminishes rapidly in width to the level at which it be- 
comes continuous with the oesophagus. In its anterior wall, from 
above downwards, may be seen: (i) the epiglottis; (2) the 
superior aperture of the larynx, with a recessus piriformis on 
each side ; and (3) the posterior surfaces of the arytsenoid 
and cricoid cartilages, covered with muscles and mucous 
membrane. 

Aditus Laryngis. — The superior aperture of the larynx^ 
situated below the pharyngeal part of the tongue, is a 
large, obliquely placed opening which slopes rapidly from 
above downwards and backw^ards. It is somew^hat triangular 
in outline. The basal part of the opening, placed above and 
anteriorly, is formed by the free border of the epiglottis. 
Posteriorly, the opening rapidly narrows, and it ends in the 
interval between the two arytaenoid cartilages. The sides of 
the aperture are formed by two sharp and prominent folds 
of mucous membrane, termed the ary -epiglottic folds., which 
connect the right and left margins of the epiglottis with the 
corresponding arytaenoid cartilages. Two small nodules of 
cartilage, in the posterior part of each ary-epiglottic fold, 
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produce two rounded eminences, of which the anterior is the 
cuneiform tubercle^ and the posterior is the corniculate tubercle. 
On each side of the lower part of the laryngeal opening 
there is a small three-sided or pyramidal depression, called the 
recessus piriformis. On the lateral side each piriform recess is 
bounded by the posterior part of the corresponding lamina 
of the thyreoid cartilage and the corresponding part of the 
thyreo-hyoid membrane ; on the medial side, by the arytaenoid 
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Fig. Ill, — Superior Aperture of Larynx exposed by cutting through 
the posterior wall of the pharynx. 

cartilage and the ary-epiglottic fold ; whilst its posterior wall 
is formed by the posterior wall of the pharynx, when that is 
in place. The piriform recess has a wide entrance, which 
looks upwards ; but it rapidly narrows towards the bottom 
(Figs. Ill and 112). It is of practical importance because 
sharp-pointed bodies introduced into the pharynx are liable 
to be caught in the walls of the sinus. 

Below the level of the opening of the larynx, the anterior 
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and posterior walls of the pharynx are always closely applied 
to each other, except during the passage of food. 

The xsophageal opening is placed opposite the lower border 
of the cricoid cartilage, at the narrowest part of the 
pharynx. 

Velum Palatinum. — The soft palate is a movable curtain, 
which projects downwards and backwards into the pharynx. 
During deglutition it is raised, and helps to shut off the 
nasal part of the pharynx from the portion below. Anteriorly^ 
it is attached to the posterior margin of the hard palate ; on 
each side it is connected with the side wall of the pharynx ; 
whilst posteriorly it presents a free border. From the centre 
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of the free margin the conical process, termed the uvula^ 
projects ; whilst the sharp concave part of the border, on each 
side of the uvula, becomes continuous with the pharyngo- 
palatine arch, which descends on the side-wall of the pharynx. 
The upper surface of the soft palate is convex and continuous 
with the floor of the nasal cavities. The inferior surface is 
concave and forms part of the vaulted roof of the mouth 
and the roofs of the supra-tonsillar recesses. From the 
posterior part of the inferior surface, on each side, a glosso- 
palatine arch curves downwards \ and along its median plane 
may be seen a slightly marked median ridge or raphe. 

The soft palate is composed of a fold of mucous membrane, 
between the two layers of which are interposed muscular, 

III— 19 a 
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aponeurotic, and glandular structures, together with blood 
vessels and nerves. 


( The two levatores veli palatini. 
The two tensores veli palatini. 
The two glosso-palatini. 

The two pharyngo-palatini. 
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The racemose mucous glands in the soft palate form a very 
thick layer, immediately subjacent to the mucous membrane 
which clothes its inferior surface. Close to the posterior 
border of the hard palate the soft palate contains very few 
muscular fibres ; and in that situation it is composed chiefly 
of the two layers of mucous membrane enclosing the glands 
and the palatal aponeurosis. 


Dissection . — The dissection of the soft palate is difficult, 
and it is only in a fresh part that the precise relations of the 
different muscular layers can be made out. Begin by rendering 
it tense by means of a hook, and then carefully remove the 
mucous membrane from its upper and lower surfaces, and also 
from the glosso- and pharyngo - palatine arches. The latter 
proceeding will expose the glosso-palatine and the pharyngo- 
palatine muscles, on each side. 


' Musculi Glosso-palatim. — The glosso-palatini are delicate 
muscular slips, each of which arises from the side of the 
posterior part of the tongue, whence it curves upwards and 
medially to reach the under surface of the soft palate, above 
the glandular layer. There its fibres spread out and become 
continuous with the corresponding muscular fasciculi of the 
opposite side. It forms the lowest muscular stratum of the 
soft palate. The nerve supply is derived from the accessory 
nerve. When the glosso - palatini muscles contract the 
glosso-palatine arches are approximated in the median plane, 
and the cavity of the mouth is shut off from the cavity of 
the pharynx. 

Musculi PhaJTngo- palatini. — In the soft palate each 
pharyngo-palatine muscle consists of two strata, an upper 
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and a lower, between v^hich are enclosed the corresponding 
muscle of the uvula and the levator of the soft palate. 

The upper layer is very weak and confined to the posterior 
part of the velum. It constitutes the most superficial muscular 
stratum on the upper aspect of the soft palate, and becomes 
continuous with the corresponding portion of the muscle of 
the opposite side. The deeper layer takes origin from the 
posterior margin of the palate bone and from the palatal 
aponeurosis, and some of its fibres mingle with those of the 
corresponding muscle of the opposite side. Lateral to the 
soft palate the two strata blend, and are joined by one or two 
delicate muscular slips which spring from the lower border of 
the cartilage of the auditory tube. Those slips are some- 
times described as the salpingo-pharyngeus muscle. The three 
parts blend at the postero-lateral border of the soft palate, 
and from there the pharyngo-palatinus passes downwards and 
backwards in the pharyngo-palatine arch, and spreads out 
into a thin sheet of fibres in the wall of the pharynx. The 
pharyngo-palatinus blends, to some extent, with the stylo- 
pharyngeus, and is inserted, with the stylo-pharyngeus, into the 
posterior border of the thyreoid cartilage. Some of its fibres, 
however, incline backwards and are inserted into the pharyngeal 
aponeurosis. It helps to close the isthmus of the pharynx and 
to elevate the larynx ; it is supplied by the accessory nerve. 

Musculi Uvula. — The two small muscles of the uvula, 
right and left, lie in the upper part of the soft palate, covered 
on their upper surfaces by the upper parts of the pharyngo- 
palatine muscles, which must be removed before the muscles 
of the uvula can be seen. Each muscle of the uvula is a 
minute slip which springs from the posterior nasal spine. 
As they pass backwards the two slips blend, and their fibres 
are inserted into the mucous membrane of the uvula. They 
are supplied by the accessory nerve, and when they contract 
they elevate the uvula. 

Dissection . — The levator veil palatini muscle has been seen 
already, on the outer aspect of the pharynx, in the sinus of 
Morgagni (Fig. 107) . To display^it from the inside it is necessary to 
remove the mucous membrane, the submucous tissue, and the 
membranous part of the wall of the phanmx betweep the auditory 
tube, above, and the upper border of the superior constrictor, 
below ; afterwards the fibres of the muscle must be followed 
into the soft palate where it lies between the two layers of the 
pharyngo-palatine muscle. In a well-injected subject the dissector 
in— 19 h 
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will note the terminal part of the ascending palatine branch of 

the external maxillary artery descending along the levator 

pedati into the soft palate. 

Musculi Levatores Veli Palatini. — Each elevator muscle 
of the soft palate is a rounded, fleshy muscle which arises from 
the lower and medial border of the cartilage of the corre- 
sponding auditory tube, and from the rough surhice on the 
under aspect of the apex of the petrous part of the .adjacent 
temporal bone. It passes downwards and forwards, crosses 
the upper border of the superior constrictor, pierces the 
pharyngeal aponeurosis, passes below the orifice of the auditory 
tube, and enters the soft palate. There its fibres spread out 
below the uvular muscle and above the anterior or deep 
portion of the pharyngo-palatinus. Anteriorly, some of the 
fibres are inserted into the palatal aponeurosis ; biit more 
posteriorly, the majority of the fibres become continuous 
with the corresponding fasciculi of the opposite side. I'he 
nerve supply is derived from the accessory nerve, 'fhe name 
of the muscle indicates its action. 

Musculi Tensores Veli Palatini. — The origin of each 
tensor muscle of the soft palate and the relations of its 
muscular belly were noted on p. 200. The muscle descends 
from the scaphoid fossa of the base of the skull along the 
lateral surface of the medial pterygoid lamina, and it ends 
in a tendon which turns horizontally towards the median 
plane, below the hamulus, where a bursa mucosa facilitates 
the play of the tendon on the bone. In the soft palate the 
tendon expands below the lower layer of the pharyngo- 
palatinus, and some of its fibres blend with the palatal 
aponeurosis, whilst others gain attachment to the horizontal 
part of the palate bone. It is supplied by the mandibular 
division of the trigeminal nerve. Its name indicates its 
action. 

Palatal Aponeurosis. — The palatal apdneurosis extends 
backwards from the posterior margin of the hard palate, to 
give strength and support to the soft palate. At first it 
is strongly marked, but it weakens rapidly as it passes 
posteriorly. The small portion of the soft palate which it 
supports contains few muscular fibres, and remains always 
more or less horizontal in position. The much more extensive 
posterior muscular part of the soft palate constitutes the 
movable sloping portion. The tensor of the soft palate 
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operates upon the« anterior aponeurotic portion of the soft 
palate. 

Vessels and Nerves of the Soft Palate. — The ascending 
palatine branch of the external maxillary artery is, as a rule, 
the principal artery of supply to the soft palate. It has 
already been traced on the wall of the pharynx (pp. 205 and 
210), where it lies in the sinus of Morgagni, in relation to the 
levator veli palatini muscle, which it accompanies into the soft 
palate. The palatine branch of the ascending pharyngeal 
artery may also be traced into the soft palate ; in cases 
where the ascending palatine artery is small, this twig becomes 
enlarged and takes its place (p. 210). The descending palatine 
branch of the internal maxillary artery also sends small twigs 
to the soft palate and palatine tonsil. 

Tivo nerves enter the soft palate from the spheno-palatine 
ganglion — viz., the posterior palatine and the middle palatine 
nerve. It would appear, however, that they do not supply 
the muscles, but are distributed to the mucous membrane. 
The levator veli palatini, the musculus uvulae, the glosso- 
palatinus, and the pharyngo-palatinus are supplied by twigs 
from the pharyngeal branches of the vagus, which convey to 
the muscles fibres which are originally derived from the cerebral 
part of the accessory nerve p. 223) (\V. Aldren Turner). 
The tensor veli palatini is probably supplied by the branch 
which it receives from the otic ganglion, which conveys to 
it fibres originally derived from the motor part of the mandi- 
bular division of the trigeminal nerve. 

Tonsillae Palatinae. — Fhe palatine tonsils are tw^o prominent 
masses of lymphoid tissue, placed one in each side wall 
of the pharynx, in the triangular interval between the two 
palatine arches and immediately above the pharyngeal part 
of the tongue. The pharyngeal or medial surface of the 
tonsil is covered with mucous membrane and presents a 
number of orifices which lead into crypts or r ecesse s in its 
substance. The deep or lateral surface is embedoed in the 
pharyngeal wall and is supported by the superior constrictor 
muscle of the pharynx (see p. 205). It is covered by a layer 
of fibrous tissue which forms an incomplete capsule for the 
organ. It is important to note that between the palatine 
tonsil and the superior constrictor there is some Igx connective 
tissue, so that the tonsil can be pulled forwards by the vol- 
sellum without dragging the wall of the pharynx with it. 
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Each palatine tonsil has a rich blood-supply. It derives 
arterial twigs from the tonsillar and ascending palatine 
branches of the external maxillary, the descending palatine 
branch of the internal maxillary, the ascending pharyngeal, 
and the dorsalis linguae of the corresponding side. 

The dissectors should note that the tonsil lies at about 
the level of the angle of the mandible, and that the wall of 
the pharynx separates it from the external maxillary artery. 
The internal and external carotid arteries also lie lateral to 
the region of the tonsil, but they are further away than the 
external maxillary. 

Tuba Auditiva (O.T. Eustachian Tube). — The auditory 
tube is the canal which conveys air from the pharynx to the 
tympanic cavity. It is about 25 mm. long and is divided 
into two portions, according to the parts which enter into 
the construction of its wall. In the lateral part of its course, 
as it nears the tympanic cavity, its walls are bony, and it runs 
in the interval between the tympanic and petrous portions 
of the temporal bone. The medial part consists mainly of 
cartilage. It is placed on the base of the skull, and is 
lodged in the ^^uttcr or groove between the petrous part of 
the temporal bone and the great wing of the sphenoid. The 
cartilaginous part of the tube comes under the notice of the 
dissector at the present stage, and he should first note its 
direction and then study its relations and the construction of 
its wall. 

The dissector can readily ascertain, the direction of the 
canal by passing a probe into it through its pharyngeal orifice. 
It runs backwards and laterally, with a slight inclination up- 
wards, and passes first above and then to the lateral side of 
the elevator muscle of the soft palate, and along the medial 
side of the upper part of the tensor of the soft palate. It 
lies, therefore, in a considerable part of its extent, between 
the two muscles (Fig, 218). 

Before removing the mucous membrane from the 
pharyngeal part of the tube, the dissector should note that at 
the lower margin of the orifice there is a prominent rounded 
eminence, the levator cushion^ due to the subjacent elevator 
muscle of the soft palate. The removal of the mucous 
membrane will reveal the fact that the wall of the tube is 
formed, in great part, by a triangular plate of cartilage, which 
is folded upon itself so as to protect the tube on its upper anc^ 
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medial aspects. The cartilage is deficient below and later- 
ally, its place being taken by dense fibrous tissue, which con- 
nects the margins of the cartilage and completes the wall of 
the canal. The projecting free base of the cartilage gives 
rise to the torus tubarius, already examined, on the side 
wall of the naso-pharynx (p. 289). A muscular slip, which 
descends from the lateral margin of the cartilage, in relation 
to the lateral, unprotected side of the tube, has been termed 
the dilatator tub(^ (Rudinger). It joins the tensor of the soft 
palate. The interior of the tube is lined with mucous 
membrane continuous with that of the pharynx and the 
tympanic cavity; and its calibre varies considerably in 
different parts of its course. It is narrowest at a point 
termed the isthmus^ situated at the junction of the osseous 
and cartilaginous parts. As the tube is traced from the 
isthmus to the pharynx it gradually increases in calibre, and it 
attains its greatest width at its pharyngeal aperture. 

CAROTID CANAL. 

The carotid canal, which traverses the petrous part 
of the temporal bone, contains the internal carotid artery, 
the internal carotid continuation of the cervical part of the 
sympathetic trunk, and a plexus of veins. 

Dissection , — To open up the carotid canal, remove its inferior 
wall with the bone forceps ; but do not interfere with the auditory 
tube, which lies in close proximity. The dissection must be 
made on one side only. 

Arteiia Oarotis Interna. — ^The portion of the internal 
carotid artery which passes through the carotid canal in the 
petrous part of the temporal bone is about 18 mm. (three- 
quarters of an inch) long. At first it ascends vertically; 
then, bending suddenly, it runs horizontally and forwards. 
It emerges from the canal at the apex of the petrous 
bone and enters the foramen lacerum, where it turns upwards, 
pierces the external layer of the dura mater, and enters 
the middle fossa of the skull. The remainder of the course 
of the internal carotid artery has been examined already 
(p. 239). Within the carotid canal it lies below and anterior 
to the cochlea and the tympanic cavity. The greater super- 
ficial petrosal nerve and the semilunar ganglion are placed 
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above it, but are separated from it by a thin plate of bone, 
which, however, may be replaced by fibrous tissue. 

Nervus Oaroticus Internus. — The dissector has already 
noted that the internal carotid nerve is a large branch which 
proceeds from the upper end of the superior cervical ganglion, 
and enters the carotid canal, with the internal carotid artery. 
It divides almost immediately into two parts, which are placed 
one on each side of the artery. Each part soon divides into 
a number of branches which communicate together, around 
the internal carotid artery, forming the internal carotid plexus. 
The dissection of the branches is a matter of some difficulty, 
and can be satisfactorily effected only under specially favour- 
able circumstances. 

At the posterior end of the cavernous sinus a ganglion is 
sometimes found in the plexus, and where the sixth nerve 
crosses the internal carotid artery the plexus is very dense. 
That part is known as the cavernous plexus. At the anterior 
end of the cavernous sinus the carotid plexus breaks up into 
branches which accompany the anterior and middle cerebral 
arteries. 

The internal carotid plexus communicates with the 
tympanic plexus by means of superior and inferior carotico- 
tympanic branches given off in the carotid canal, and with 
the spheno-palatine ganglion by the great deep petrosal 
branch, which unites with the greater superficial petrosal of 
the facial nerve to form the nerve of the pterygoid canal 
(O.T. Vidian). It gives branches also to the semilunar 
ganglion, the third, fourth, sixth and the ophthalmic branch 
of the fifth nerve, and a branch which accompanies the naso- 
ciliary nerve into the ' orbit, where it joins the ciliary 
ganglion. 


NERVUS MAXILLARIS. 

As the maxillary nerve passes forwards, from the semilunar 
ganglion to the face, it traverses the foramen rotundum, the 
upper part of the pterygo-palatine fossa, the pterygo-maxillary 
fissure, the infra -temporal fossa, the inferior orbital fissure, and 
the infra-orbital canal. The dissector should therefore proceed 
to expose the nerve in those localities. 

Diaaectioa , — Remove the temporal muscle and the upper 
head oi the external pterygoid muscle, and, placing the saw 
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upon the cut margin of the skull at a point immediately above 
the external meatus, carry it obliquely downwards and forwards, 
through the squamous part of the temporal bone and the great 
wing of the sphenoid, towards the medial end of the superior 
orbital fissure. This saw-cut should enter the superior orbital 
fissure immediately to the lateral side of the foramen rotundum. 
A second saw-cut should then be made from the ‘cut margin of 
the cranial wall, immediately above the anterior margin of the 
great wing of the sphenoid bone, downwards into the superior 
orbital fissure to meet the first saw-cut. The wedge-shaped 
piece of bone included between the cuts can now be removed. 
To obtain additional space, and to open up the pterygo-palatine 
fossa more fully, remove what remains of the great wing of the 


Zygomatic nerve Posterior supeiior alveolar 



Fig. 113.— Diagram of the Maxillary Ner\e. 


sphenoid upon the lateral side of the foramen rotundum, but 
the circumference of that aperture must be carefully preserved. 
Proceed, in the next place, to open up the infra-orbital canal. 
In its posterior part its upper wall is usually so thin that it can 
easily be removed by a pair of dissecting forceps, but more 
anteriorly the canal sinks deeply under the lower part of the 
rim of the orbital opening, and there the chisel must be employed. 
The maxillary nerve can now be defined and its branches dis- 
played. The infra-orbital artery and vein, which accompany 
the nerve in the infra-orbital canal, will be exposed at the same 
time. 

Nems Maxillaris.-— The maxillary nerve springs from the 
semilunar ganglion, within the cranial cavity (Fig. 1 1 3). It is 
composed entirely of sensory .fibres, and passes forwards, 
outside the dura mater and in relation to the lower part of the 
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cavernous sinus, to the foramen rotundum, through which it 
enters the pterygo-palatine fossa. It crosses the upper part 
of that fossa, curves laterally through the pterygo-maxillary 
fissure into the infra-temporal fossa, and, near the middle 
of the inferior orbital fissure, enters the infra-orbital canal, 
where it receives the name of infra-orbital. The infra- 
orbital canal traverses the floor of the orbit, which, it should 
be remembered, forms the roof of the maxillary sinus 
also.- Finally, leaving the infra-orbital canal, the nerve 
emerges upon the face through the infra-orbital foramen, and 
breaks up, under cover of the quadratus labii superioris, 
into numerous branches which unite with twigs from the 
facial nerve to form a dense plexus. Its terminal filaments 
are distributed to the lower eyelid, the nose, and the upper 
lip. The course of the maxillary nerve may be separated 
into five stages, in each of which branches are given off. 
These are : — 

1. Within the cranium, . Meningeal (p. 238). 

2. In the pterygo-pala- 1 

tinefiUa, . . j Spheno-palatme. 

3. In the infra- temporal T Zygomatic (already described, p. 261). 

fossa, . . . t Posterior superior alveolar. 

4. In the infra-orbital f Middle superior alveolar. 

canal, . . . \ Anterior superior alveolar. 

( Palpebral, ^ 

5. In the face, . . -! Nasal, > already described : (p. 15). 

I, Labial, j 

The spheno-palatine brattches are two. stout twigs which arise 
from the inferior aspect of the maxillary nerve, and proceed 
vertically downwards, in the pterygo-palatine fossa, to the 
spheno-palatine ganglion, of which they constitute the sensory 
roots. 

The zygomatic nerve^ which has already been dissected 
in the orbit, can now be traced to its origin from the 
maxillary nerve in the infra-temporal fossa. 

Nervi Alveolares Superiores. — There are usually three 
superior alveolar nerves which are distinguished as posterior, 
middle, and anterior. The middle superior alveolar nerve is 
sometimes absent as a separate trunk, in which case its fibres 
arise in common with the anterior superior alveolar branch. 

The posterior superior alveolar nerve takes origin in the 
infra-temporal fossa, and almost immediately divides into 
two branches, which proceed downwards upon the posterior 
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aspect of the body of the maxilla. They contribute a few 
fine filaments to the mucous membrane of the cheek and 
to the gum, and then disappear into the minute posterior 
alveolar foramina to supply the three molar teeth and the lining 
membrane of the maxillary sinus. 

The middlt superior alveolar nerve supplies the two 
premolar teeth. It arises from the infra orbital nerve, and 
can be easily detected (if present as a separate branch) when 
the parent trunk is gently raised from the floor of the infra- 
orbital canal. It descends in a minute canal which traverses 
the lateral wall of the maxillary sinus. 

The anterior superior alveolar nerve^ much the largest of 
the three alveolar branches, springs from the infra-orbital as it 
approaches the anterior part of the canal. To bring it into 
view raise the parent trunk from the floor of the canal, and 
the branch will then be seen to enter a special bony tunnel 
which traverses the maxilla in the anterior wall of the 
maxillary sinus. The dissector should endeavour to open 
up that canal with the chisel. After supplying a branch to 
the mucous membrane of the lower and anterior part of 
the nasal cavity, the anterior superior alveolar nerve divides 
into branches for the incisor and the canine teeth. 

While traversing the maxilla, the three superior alveolar 
branches communicate with one another, and form two 
nerve loops (Eig. 113). Numerous twigs proceed from both 
loops, and they communicate with one another to form a 
fine plexus. It is from that plexus that the terminal fila- 
ments to the teeth and gums take origin. 

Arteria Infraorbitalis. — The infra- orbital artery is a 
branch of the internal maxillary. It arises in the pterygo- 
palatine fossa and accompanies the infra-orbital nerve. In 
the face its terminal twigs anastomose with branches of the 
external maxillary, transverse facial, and buccinator arteries ; 
in the infra-orbital canal it gives some fine branches to the 
contents of the orbital cavity, and also the anterior superior 
alveolar artery which accompanies the nerve of that name, 
and supplies the incisor and canine teeth, and the lining 
membrane of the maxillary sinus. 

The infra-orbital vein joins the pterygoid plexus, 
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NASAL CAVITIES. 

Dissection , — The portion of the mandible which still remains, 
together with the tongue and larynx, must now be removed from 
the upper part of the skull. From the angle of the mouth, on 
each side, carry the knife backwards, through the buccinator 
and the mucous membrane of the cheek, and through the pterygo- 
mandibular raphe and the side wall of the pharynx. The 
internal pterygoid muscle has been divided already, but it will 
be necessary to cut the internal carotid artery, the smaller 
vessels which are still undivided and the nerves which still 
connect the phar3mx with the skull. The larynx and tongue 
must be laid aside for future dissection. 

The anterior part of the skull should next be divided into two 
parts by sawing through it, in the sagittal direction, close to 
one side of the nasal septum. As a general rule the nasal 
septum is not vertical, but deviates more or less to one or other 
side of the median plane. The deviation is more frequently 
to the right than to the left side. Endeavour to determine the 
direction which it takes in the skull under observation by 
passing a probe into the nasal cavity through the choanae. The 
section through the skull should be made close to the concave 
side of the septum. Begin anteriorly by introducing a knife 
into the nostril of that side, and carry it upwards through the 
cartilaginous part of the nose to the nasal bone. Then place the 
specimen so that the face rests upon the table, and divide the 
soft palate in the median plane. The section may now be 
completed by sawing through the hard palate and bony roof of 
the nasal cavity at the side of the median plane. The dissector 
should make every effort to preserve the septum of the nose 
intact. As a general rule the upper concha is partially injured. 
That is not a very serious matter, as the lateral aspect of the 
nasal cavity can be studied upon the opposite side when the 
septum of the nose has been removed. 

Septum Nasi. — The nasal septum . divides the cavity of 
the nose into two narrow chambers — the right and left nasal 
cavities. It is not placed accurately in the median plane, 
but almost invariably shows a bulging or deviation to one 
or other side (more frequently to the right side). Imme- 
diately above the orifice of the nostril or anterior aperture 
of the nasal cavity, the septum shows a slight depression 
which corresponds to the vestibule of the nose, and forms 
the medial wall of that subdivision of the nasal cavity. 
The vestibular part of the partition is clothed with skin, 
continuous with the external integument; a number of stiff 
hairs, termed vibrissa^ project from the skin into the cavity. 
Over the rest of its extent the septum nasi is covered with 
mucous membrane, which is, closely adherent to the subjacent 
periosteum forming with it a muco - periosteum \ and it is 
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separable into two districts, viz., a lower or respiratory 
area^ and a much smaller upper or olfactory area^ comprising 
not more than the upper third of the septum, in which 
branches of the olfactory nerve spread out. The respiratory 
mucous membrane is very thick and spongy. It is highly 
vascular and contains numerous mucous glands. The minute 
orifices of the gland ducts can be detected by the naked 
eye. Over the olfactory district of the septum the mucous 
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membrane is softer and more delicate, and not so thick. In 
the fresh state it presents a yellowish colour, and the glands 
are smaller. 

In favourable cases a minute orifice may be detected in the mucous 
membrane on the lower and anterior part of the nasal septum, immediately 
posterior to the vestibular area. It is placed above the anterior end of a 
well-marked elongated projection which passes oblitiuely backwards and 
upwards, and corresponds to the thickened lower margin of the septal 
cartilage The aperture varies in diaimlii from ^ mm. to ij mm. 
(.Schwalbe). It leads into a nanow c.inal, whu'b jiasses backwards for 
a short distance, aiul then ends blindly. , It is of interest because it 
represents in the human subject the rudiment of llie vomero'ttasal organ 
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(O.T. organ of Jacobson) ^ a tubular structure which is highly developed in 
some of the lower animals. 

Construction of the Nasal Septum. — Strip the muco- 
periosteum from the exposed surface of the septum nasi, and 
the parts forming the septum will be rendered visible. The 
bulk of the partition is composed of the vomer and the per- 
pendicular lamina of the ethmoid posteriorly, and of the 
septal cartilage anteriorly. Small portions of other bones take 
a minor part in its construction. Thus, above and posteriorly 
there are the crest and rostrum of the sphenoid ; above and 
anteriorly are the nasal spine of the frontal bone and the crest 
of the nasal bones ; whilst below there is the crest of bone 
formed by the apposition of the palatal processes of the 
palate and maxillary bones of opposite sides. 

Cartilago Septi Nasi, — The septal cartilage fills up the 
wide angular gap which intervenes between the vomer and the 
perpendicular lamina of the ethmoid, and it projects forwards 
towards the point of the nose. It is a broad irregularly 
quadrilateral plate. Its upper and posterior border is in ap- 
position with the anterior border of the perpendicular lamina 
of the ethmoid ; iU lower and posterior border^ much thickened, 
is received into the groove in the anterior border of the vomer 
and the nasal crest of the maxillse. The angle between the 
two borders mentioned is prolonged backwards, for a varying 
distance, in the form of a tongue-shaped cartilaginous process, 
which occupies 'the interval between the two plates of the 
vomer. The upper and anterior border of the septal cartilage 
is in contact, above, with the suture between the two nasal 
bones ; below that, it is related to the two lateral cartilages 
of the nose, whilst still lower down it occupies the interval 
between the medial parts of the two larger alar cartilages. 

Its connection witli the lateral cartilage on each side is a very intimate 
one ; indeed, below the nasal bones, the three cartilages are directly 
continuous, but lower down they are separated by a fissure which runs 
upwards for some distance on each side. The lower and anterior border is 
very short ; it is free, and extends backwards to the anterior nasal spine. 
The anterior angle of the septal cartilage is blunt and rounded, and does not 
reach to the point of the nose, which is formed by the alar cartilages. 

The deviation of the septum nasi from the median plane will now (in all 
probability) be seen to be due to a bulging of the vomer and perpendicular 
lamina of the ethmoid to one side, along their line of union. It is not 
developed until after the seventh year. 

Dissection . — ^The septal cartil^e and thin bony part of the 
septum must now be removed piecemeal. The removal must 
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be done very carefully, in order to preserve intact the muco- 
periosteum which clothes the opposite side of the septum. It 
is in that muco-periosteum that the nerves and blood-vessels 
must be examined. 

Vessels and Nerves of the Septum Nasi. — The following 
is a list of the nerves : — 

Nerves of Smell, . Olfactory. 

( I. Naso-palatine. 

2. Medial nasal branch of the anterior eth- 
moidal nerve. 

Sensation, . . | 3. Nasal branches from spheno- palatine 

ganglion and from the nerve of the 
I pterygoid canal (O.T. Vidian). 

The Medial Group of Olfactory Nerves. — The medial group 
of olfactory nerves is associated with the muco-periosteum 
of the upper part of the nasal septum and the various nerve 
filaments are barely distinguishable, except in a fresh part ; 
further, they are so soft that it is hardly possible to isolate 
them. They proceed upwards in grooves on the surface of 
the perpendicular lamina of the ethmoid, and leave the nasal 
cavity through the medial series of apertures in the cribriform 
plate of the same bone. 

Nervus Naso-palaiinus. — The naso-palatine nerve is a 
long slender twig which can easily be detected upon the deep 
surface of the muco-periosteum of the septum. It springs from 
spherio-palatine ganglion, and enters the nasal cavity through 
the spheno-palatine foramen. In the first part of its course 
it runs medially, upon the inferior surface of the body of the 
sphenoid. Having gained the nasal septum, it changes its 
direction and passes downwards and forwards, in a shallow 
groove on the surface of the vomer, under cover of the muco- 
periosteum. Finally, it enters the foramen of Scarpa, and, 
where the two foramina of Scarpa open into the common 
incisive foramen, the nerves of opposite sides unite in a plexus 
from which branches are given to the mucous membrane 
covering the anterior part of the hard palate. The naso- 
palatine nerve is accompanied by the posterior nasal septal 
artery ; and, as it lies on the surface of the vomer, it supplies 
some small twigs to the muco-periosteum of the septum nasi. 

A few nasal branclus from the spheno-palatine ganglion^ and 
also from the nerve of the pterygoid canals reach the muco- 
periosteum over the superior and posterior part 'of the septum. 
They are very minute, and it is questionable if the dissector 
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will be able to discover any trace of them in an ordinary 
part. 

The medial nasal branches of the anterior ethmoidal nerve 
will be found descending over the anterior part of the nasal 
septum. They may be traced as far as the vestibule. 

The arteries which convey blood to the septum nasi are : 
(i) the posterior nasal septal branch of the spheno palatine 
artery, which accompanies the naso- palatine nerve ; (2) a 
branch of the anterior ethmoidal, accompanying the medial 
branches of the anterior ethmoidal nerve ; (3) some minute 
twigs, to the upper part of the septum, from the posterior 
ethmoidal artery \ (4) the septal branch of the superior labial 
artery, which is distributed to the lower and front part of the 
septum. 

Dissection , — Disengage the naso-palatine nerve and the 
medial branches of the anterior ethmoidal nerve from the surface 
of the muco-periosteum of the septum, in order that, afterwards, 
they may be traced to their origins. Then, with scissors, divide 
the muco-periosteum along the roof ot the nasal cavity and 
turn it down. When that is done, the opposite nasal cavity 
will be exposed. 

Cava Nasi. — The nasal cavities are two chambers placed 
one on each side of the septum nasi. They are narrow, but 
the vertical depth and antero-posterior length of each cavity 
is very considerable. The width increases somewhat from 
above downwards ; thus, in the upper part, the superior 
concha is separated from the septum by an interval of only 
2 mm., whilst lower down a space of 4 or 5 mm. intervenes 
between the inferior concha and the septum. Each nasal 
cavity presents a medial wall formed by the septum, a lateral 
wall, a roof, a floor, and an anterior and a posterior aperture. 

The anterior apertures of the nasal cavities, or nostrils^ are 
two oval orifices which open upon the face and look down- 
wards. The posterior apertures^ or choance^ open into the naso- 
pharynx and look backwards and downwards. 

The narrow roof of the nasal cavity consists of a 
middle^ horizontal portion, formed by the cribriform plate of 
the ethmoid bone, and of an anterior and a posterior sloping 
part. The anterior part is formed by the narrow grooved 
nasal surface of the frontal spine of the frontal bone, by the 
nasal bone, and by the angle between the lateral cartilage and 
the septal cartilage. The posterior part of the roof is com- 
posed of the anterior and inferior surfaces of the body of the 
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sphenoid, and also of the ala of the vomer, the sphenoidal 
process of the palate bone, and the vaginal process of the 
medial pterygoid lamina, all of which are applied to the inferior 
surface of the body of the sphenoid. 

The floor of the nasal cavity is of considerable width. It is 
formed by the palatal processes of the maxilla and the palate 
bones, and is concave from side to side. Further, it presents 
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a gentle antero-posterior slope, being slightly higher anteriorly 
than posteriorly. On the anterior part of the floor, and close 
to the septum nasi, the dissector may see a minute funnel- 
shaped depression of the muco-periosteum leading into the 
incisive foramen. The depression is of interest from a 
developmental point of view; for it is a vestige of the 
extensive communication which existed in the embryo between 
the cavities of the nose and the mouth. 
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Lateral Wall of the Nasal Cavity. — The lateral wall of 
each nasal cavity is rendered uneven by the projection of 
the three conchae (O.T. turbinal bones). 

The part which the different bones take in the formation of the lateral 
wall of the cavity of the nose must in the first place be studied in a 
sagittal section through the macerated skull, and the dissector should 
constantly refer to such a preparation during the dissection. Anteriorly, it 
is formed by the lateral cartilage, the alar cartilage, the nasal bone, and the 
frontal process of the maxilla. More posteriorly the lacrimal, the ethmoid, 
and the inferior concha, and a portion of the body of the maxilla, 
enter into its construction ; whilst still more posteriorly are the perpen- 
dicular part of the palate bone and the medial pterygoid lamina of the 
sphenoid. Placed in relation to the lateral aspect of the lateral wall are 
the ethmoidal air-cells, which intervene between the upper part of the 
nasal cavity and the orbit, whilst, at a lower level, the great air sinus 
of the maxilla, the maxillary sinus, is situated immediately to the lateral 
side of the nasal cavity (Fig. 1 15). 

Turning now to the dissection, the dissector will see that 
the lateral wall is separable into three areas or districts. 
They are — (i) the vestibule; (2) the atrium meatus medii ; 
(3) the region of the conchse and the intervening meatuses. 

Vestibulum Nasi. — The vestibular part (Fig. 116, 6, 6') 
of the lateral wall is a depression of a somewhat oval form 
placed immediately above the aperture of the nostril. It is 
partially divided into an upper and lower portion by a short 
ridge, which projects forwards from its posterior boundary ; 
and in the whole of its extent it is clothed by ordinary integu- 
ment. From the- skin a number of stout, stiff hairs, termed 
vibrissa, project (Fig. 116, 5). The . vibrissae which spring 
from the anterior part of the region incline backwards, whilst 
those which are implanted, into the posterior part are directed 
forwards ; in that manner a sieve-like arrangement is provided 
at the anterior aperture of the nose. The vestibular part of 
the lateral wall is placed opposite the corresponding area on 
the septum nasi, and the two together constitute an ampullated 
entrance to the nasal cavity. The capacity and shape of the 
vestibule are influenced to a certain extent by the contraction 
of the nasal muscles. 

Atrium Meatus Medii. — The atrium of the middle meatus 
of the nasal cavity (Fig. 116, s) is placed above, and slightly 
posterior to, the vestibular district, and it receives its name from 
the fact that it lies immediately anterior to the middle meatus. 
It is slightly hollowed out and concave, and at its upper part, 
near the nasal bone, a feeble elevation termed the agger nasi 
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may be noticed ; the agger nasi begins close to the anterior 
part of* the attached margin of the middle concha, and runs 
obliquely downwards and forwards. It represents an addi- 
tional concha which is present in some mammals. A slight 
depression above the agger nasi, which leads posteriorly to 
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the olfactory district of the lateral wall of the nasal cavity, 
is the sulcus olfactorius. 

Ooneba (O.T. turbinal bones). — Posterior to the vestibule 
and the atrium are the conchae, with the intervening meatuses. 
The superior concha (Fig. ii6, 12), which projects from the 
labyrinth of the ethmoid bone, is very short, and is placed 
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on the upper and posterior part of the lateral wall of the 
cavity. Its free border begins a little below the centre 
of the cribriform plate, and passes obliquely downwards 
and backwards, to a point immediately below the body 
of the sphenoid, where it ends. The middle concha (Fig. 
1 1 6 , 14) also is a part of the ethmoid. Its free border begins 
a short distance below the anterior end of the cribriform 
plate, and at first takes a vertical course downwards ; then, 
bending suddenly, it passes backwards, and it ends midway 
between the body of the sphenoid and the posterior border 
of the hard palate. The inferior concha (Fig. 116, 15) is an 
independent bone; it extends backwards, upon the lateral 
wall of the nasal cavity, midway between the middle concha 
and the floor of the nose. Its lower free margin is some- 
what convex downwards. 

Meatus Nasi. — The superior meatus (Fig. 1 16, 13 ) is a short 
narrow fissure between the superior and middle conchse. 
The posterior ethmoidal cells open into its upper and anterior 
part, by one, or, in some cases, by several apertures. 

To bring the apertures into view, turn the superior concha aside, 
introduce the blade of a pair of forceps under its entire length, and force 
it upwards. Care should be taken not to injure the mucous membrane 
more than is necessary. 

The middle meatus is a much more roomy passage than 
the superior meatus ; it extends backwards from the atrium, 
between the middle and inferior conchse. To expose it tilt 
the middle concha forcibly upwards and backwards. 

The upper and anterior part of the middle meatus leads into 
a funnel-shaped passage which runs upwards into the corre- 
sponding frontal sinus. The passage is called the infundi^ 
bulum^ and it constitutes the channel of communication 
between the frontal sinus and the nasal cavity. 

Upon the lateral wall of the middle meatus a deep curved 
groove or gutter, which commences at the infundibulum and 
runs from above downwards and backwards, will be seen. 
The groove is termed the hiatus semilunaris (Fig. 117), and 
in it are the openings of the anterior ethmoidal cells and 
the maxillary sinus. The slit-like opening of the maxillary 
sinus lies in the posterior part of the hiatus semilunaris. 
The upper boundary of the hiatus semilunaris is prominent 
and bulging. It is termed the bulla ethmoidalis. On or 
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above the bulla is the aperture of the middle ethmoidal 
cells (Fig. 117). 

Dissection , — Open the maxillary sinus from the lateral side, 
by sawing upwards through the zygomatic process of the maxilla. 
Then examine the interior of the sinus. 


The orifice by means of which the great maxillary air sinus 
communicates with the middle meatus lies in the medial wall 
of the sinus, much nearer the roof than the floor — a position 
highly unfavourable for the escape of fluids which may 
collect in the cavity. Sometimes, however, a second orifice, 
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circular in outline, will be found. If it is present it is situated 
'ower down, and it opens into the middle meatus, immediately 
ibove the middle point of the attached margin of the inferior 
:oncha. 

The dissector should note that, on account of the relation- 
ship of the infundibulum to the hiatus semilunaris and of the 
latter to the opening of the maxillary sinus, there is a 
tendency, in some cases, for the secretion of the frontal 
sinuses to flow into the maxillary sinus. 

The inferior meatus is the horizontal passage which lies 
between the inferior concha and the floor and lateral wall 
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of the nasal cavity. It is placed posterior to the vestibule 
and the free border of the inferior concha turns downwards 
and limits it anteriorly (Fig. 117). On that account, anc 
because its floor slopes downwards and backwards, the in 
ferior meatus is more accessible to the current of expiree 
air than to the current of inspired air. In the anterior par 
of the inferior meatus will be found the opening of the naso 
lacrimal duct, which conveys the tears to the nasal cavit] 
(Fig. 1 1 7). 

Dissection . — To bring the aperture of the naso-lacrima 
canal into view, remove a small portion of the anterior part o 
the inferior concha with the scissors (Fig. 117). 

The orifice of the naso-lacrimal duct varies in form 
according to the manner in which the mucous membrane i 
arranged around it. Sometimes it is wide, patent, and circular 
at other times the mucous membrane is prolonged ove 
the opening, reducing its size and acting as a flap valve t< 
the orifice. In some cases, indeed, the orifice may be S( 
minute that it is difficult to find. Its continuity wit] 
the lacrimal sac should in all cases be established by passin, 
a probe, from above downwards, through the naso-lacrima 
canal (Fig. 9). 

The space above and behind the superior concha is terme( 
the recessus spheno-ethmoidalis^ and in its posterior part is th 
aperture of the sphenoidal air sinus (Fig. 117). The orific 
of the sphenoidal air sinus may be circular or slit-like, accorc 
ing to the manner in which the mucous membrane is dispose* 
around it. 

The term meatus communis is applied to the narrow clef 
like portion of the nasal cavity which extends from the roc 
to the floor between the septum medially and the conch j 
laterally ; and the part of the cavity which lies posteric 
to the conchal region, and between it and the choana 
is the naso-pharyngeal meatus (Fig. 116, 17). 

Muco < periosteum of the Lateral Walls of the Nasj 
Cavities. — It has been noted that the vestibule is lined wit 
integument. The remainder of each lateral wall of the nasi 
cavity is covered with mucous membrane which is so close) 
blended with the subjacent periosteum that the two ai 
inseparable and form a mucoperiosteum, A similar membrar 
covers the roof and the floor. The muco- periosteum 
continuous, through the naso-lacrimal duct, with the ocuL 
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conjunctiva ; through the various apertures, with the delicate 
lining membrane of the air-cells which open into the nasal 
cavity, and, through the choanae, with the pharyngeal mucous 
membrane. On the lateral wall, as on the septum, the 
muco- periosteum is separable into an upper, olfactory, and 
a lower, respiratory portion ; but the subdivision cannot be 
appreciated by the naked eye, for the one district passes 
into the other without any sharp line of demarcation. The 
olfactory region comprises merely the region of the upper 
concha ; the respiratory region includes the middle and inferior 
conchae, the middle meatus, the inferior meatus, and the atrium. 
On the lower part of the lateral wall the muco-periosteum 
is thick and spongy, more particularly over the lower borders 
and posterior extremities of the middle and inferior conchae, 
where the membrane presents an irregular surface and forms 
soft, bulging cushions. J'he spongy condition is due to the 
presence of a rich venous plexus, the vessels of which run, 
for the most part, in an antero-posterior direction. In the 
region of the inferior concha, the veins are so numerous 
that the muco-periosteum assumes the character of cavernous 
tissue, and is sometimes spoken of as the “erectile body.*’ 
When turgid with blood it swells out and obliterates the 
interval between the concha and the septum. The muco- 
periosteum of the floor, meatuses and atrium, is smoother 
than, and not so thick as, that over the conchae. Every- 
where, numerous mucous glands are embedded in it, and 
the minute punctiform orifices of the ducts are visible to 
the naked eye. In the olfactory region the lining membrane 
of the nose, in the fresh state, is of a yellowish colour, and 
it is softer and more delicate than in the respiratory part. 

The great vascularity of the mucous membrane of the nose 
is, doubtless, for the purpose of moistening and raising the 
temperature of the inspired air. 

Nerves and Vessels on the Lateral Wall of the Nasal 
Cavity : — 

Nerves of Smell, . Olfactory nerves. 

( I. Lateral nasal branches of anterior ethmoidal. 

2. Nasal branch of anterior superior alveolar. 

Nerves of Common I 3. Posterior superior nasal branches from spheno- 
Sensation, . . | palatine ganglion and from the nerve of the 

pterygoid canal. 

^4. Two posterior inferior nasal branches from the 
anterior palatine nerve. 
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The olfactory nerves are from twelve to twenty in number. 
They are formed by numerous fine nerve filaments, which 
spring from the olfactory cells of the olfactory mucous mem- 
brane, and they are arranged in two groups ; a medial or septal 
groups from the upper part of the septum (p. 307), and a lateral 
group, from the upper third of the lateral wall of the nasal 
cavity. The nerve filaments lie in the muco-periosteum, but 
the nerves which they form are lodged in shallow bony 
grooves and small bony canals in the walls of the nasal cavity. 
At the roof of the nose the nerves pass through the foramina 
in the cribriform plate of the ethmoid ; then they pierce the 
meninges, from which they derive sheaths, and they end in 
the lower part of the olfactory bulb of the same side. 

Dissection . — ^Follow the naso-palatine nerve, which was 
exposed on the nasal septum, across the roof of the nasal cavity 
to the spheno-palatine foramen in .the lateral wall of the nose. 
By dissecting carefully in the muco-periosteum in the neigh- 
bourhood of the foramen, in a good part, the dissector ‘may be 
able to display one or more of the posterior superior nasal nerves. 
At the same time he should display the spheno-palatine branch 
of the internal maxillary artery which enters the nose through 
the spheno-palatine foramen. 

The posterior superior nasal nerves arise from the spheno- 
.palatine ganglion and from the nerve of the pterygoid canal. 
In spite of the fact that they are minute filaments, the 
dissector should endeavour to trace them to their distribution 
upon the lateral wall They enter the nose through the 
spheno-palatine foramen, which is situated at the posterior 
end of the superior meatus ; and are distributed to the muco- 
periosteum over the upper and middle conchae, and the 
posterior part of the septum. 

Dissection , — ^Make a vertical incision through the muco- 
periosteum over the posterior part of the medial pterygoid 
lamina, then carefully raise the membrane, reflect it forwards 
and seek for the inferior nasal nerves. They both pierce the 
pe^ndicular plate of the palate bone ; the upper one at a 
point on a level with the interval between the posterior ends of 
the middle ihd inferior conchae, and the lower at the level of 
the posterior end of the inferior concha. 

The inferior nasal nerves are two in number; they both 
arise from the anterior palatine nerve. 

The upper of the two inferior nasal nerves emerges through 
a small aperture in the perpendicular part of the palate bone, 
at a point between the posterior extremities of the middle and 
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inferior conchse. It divides into an ascending and descending 
branch. Both run forwards; the former on the middle 
concha, the latter on the inferior concha. The lower of the 
two inferior nasal nerves appears through a foramen in the 
perpendicular part of the palate bone, immediately posterior 
to the inferior concha, upon which it is distributed. 

The anterior ethmoidal nerve (O.T. nasal) should be ex- 
posed as it descends in the groove upon the, deep surface of 
the nasal bone (p. 252). It gives medial branches to the 
septum, and lateral branches to the muco-periosteum over the 
anterior part of the lateral wall, and to the anterior parts of 
the middle and inferior conchse. 

The main artery of supply to the nasal muco-periosteum 
is the spheno-palatine^ a branch of the internal maxillary. It 
gains entrance to the nasal cavity through the spheno-palatine 
foramen, in company with the posterior superior nasal nerves. 
Its septal branch accompanies the naso-palatine nerve, whilst 
others are distributed upon the lateral wall of the cavity. 
Several twigs are given also by the descending palatine branch 
of the internal maxillary and the two ethmoidal arteries^ but 
these are small and will be seen only in cases where the 
injection of the subject has been unusually successful. 


SPHENO-PALATINE GANGLION AND INTERNAL 
MAXILLARY ARTERY. 

The spheno palatine ganglion is situated in the pterygo- 
palatine fossa, on the lateral side of the spheno-palatine fora- 
men ; and at this stage it can be exposed best by a dissection 
from the medial or nasal side. 

Dissection . — The muco-periosteum has already been re- 
moved from the posterior part of the lateral wall of the nasal 
cavity, and the inferior nasal branches of the anterior palatine 
nerve have been found piercing the perpendicular part of the 
palate bone. The dissector cannot fail to notice the course 
taken by the trunk from which those filaments arise. The 
lamina of bone which forms the medial wall of the pterygo- 
palatine canal is so thin that the nerve can be distinctly seen 
through it. By carefully opening up the canal with a small 
chisel, and following the anterior palatine nerve upwards, the 
dissector will be led to the ganguon in the pterygo-palatine 
fossa. The naso-palatine nerve should at the same time be 
traced to its origin. The ganglion is so hummed ih by the bony 
walls of the fossa that it is very difficult to display it thoroughly ; 
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but by removing the orbital process of the palate bone, and a 
portion of the body of the sphenoid, with the bone forceps, the 
dissector may expose it more or less satisfactorily. In the same 
restricted space will be found the terminal portion of the internal 
maxillary artery, from which numerous branches are given off. 

Ganglion Sphenopalatinum. — The spheno-palatine gang- 
lion is a small, triangular flattened body, which is lodged in 
the pterygo palatine fossa. It is embedded in fat, and is 
surrounded by the terminal branches of the internal maxil- 
lary artery. Two stout spheno-palatine branches descend 
to it from the maxillary nerve, but only some of their fibres 
end in the ganglion ; the remainder are continued directly 
into the nasal and palatine nerves which proceed from the 
ganglion. The spheno-palatine branches may be, regarded 
as constituting the sensory roots of the ganglion. 

From the spheno-palatine ganglion branches are given off 
which radiate in four directions — viz., medially, to the nose ; 
downwards, to the palate j backwards, to establish connections 
with the facial nerve and carotid plexus, as well as to supply 
the mucous membrane of the pharynx ; and, forwards, to the 
orbit. 


Medial branches, . l^osterior superior nasal nerves. 

( Anterior palatine. 

Descending branches, x Middle palatine. 

I Posterior palatine. 

I Nerve of pterygoid canal. 

Posterior branches, . -j Some lateral posterior superior nasal 
( branches. 

Anterior branches, . Orbital. . 

From the internal maxillary artery twigs are given off 
which accompany the above-mentioned nerves. 

Posterior Superior Nasal Nerves , — There are two groups of 
the posterior superior nasal nerves, a medial and a lateral. 
The medial branches pass through the spheno-palatine 
foramen and across the roof of the nasal cavity to the posterior 
part of the septum. The largest of them, the naso-palatine 
nerve, runs downwards and forwards in a groove on the 
surface of the vomer (p. 307). Some of the branches of the 
lateral posterior group also pass through the spheno-palatine 
foramen and are distributed to the superior meatus, to the 
superior and middle conchae, and to the posterior ethmoidal 
air cells. Other branches of the lateral group pass backwards, 
some in the muco-periosteum of the upper and posterior part 
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of the nasal cavity, and one in the pharyngeal canal (O.T. 
pterygo-palatine or pharyngeal nerve). They are distributed 
to the muco-periosteum of the posterior part of the roof of 
the nasal cavity, to the adjacent parts of the wall of the 
pharynx, to the sphenoidal air sinus, and to the pharyngeal 
part of the auditory tube. 

The descending branches are the palatine nerves, and with 
them are incorporated the posterior inferior nasal nerves. 
The palatine nerves are three in number, anterior (O.T. great 
or posterior palatine), middle, and posterior. As a rule the 
three spring, by a common trunk, from the lower aspect of 
the ganglion. The trunk descends in the pterygo-palatine 
canal, which has been opened up already, but to expose the 
nerves a dense fibrous investment must also be removed. 
The nerve-trunk will then be seen breaking up into its con- 
stituent parts. 

Dissection. — Trace, in the first instance, the two smaller 
nerves — viz,, the middle and posterior palatine branches. They 
leave the main canal and enter the lesser palatine canals, which 
conduct them through the pyramidal process of the palate bone. 
It is well to secure the nerves as they emerge from the lower 
openings of the canals, before opening the canals. The dissector 
can readily find them by dissecting posterior to the hamulus of 
the medial pterygoid lamina and gently separating the soft parts 
from the under aspect of the pyramid of the palate bone. As 
the dissection is being made from the medial side, the middle 
palatine nerve will be first encountered, and it will be seen to 
pass backwards into the soft palate, under cover of the tendinous 
expansion of the tensor veil palatini.^ The tensor must be 
divided, in order that the nerve may be followed to its distribu- 
tion. The posterior palatine nerve will be found issuing from 
its canal a short distance to the lateral side of the preceding 
nerve. It is distributed to the soft palate in the neighbourhood 
of the palatine tonsil. It is smaller than the middle palatine 
nerve, and is sometimes absent. The large anterior palatine 
nerve should now be followed onwards to the hard palate. To 
do that, open up the lower part of the pterygo-palatine canal by 
removing a small portion of the posterior and lateral part of the 
horizontal plate of the palate bone. 

The anterior palatine nerve is the largest branch of the 
spheno-palatine ganglion. It descends through the pterygo- 
palatine canal, accompanied by the great palatine branch of 
the internal maxillary artery ; it enters the palate through the 
greater palatine foramen and runs forwards, in a groove on the 

^ The present is a good opportunity to observe ^he corrugated or v rinkled 
appearance of the tendon of the tensor, as it passes under the hamulus. 
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lower aspect of the hard palate, towards the incisive foramen. 
It supplies the gum, the mucous membrane, and the glands 
of the vault of the mouth ; and, in the neighbourhood of the 
incisive foramen, it communicates with the naso-palatine 
nerve. As it passes down the pterygo- palatine canal the 
posterior inferior nasal branches, which were enclosed in 
its sheath, leave it and enter the nasal cavity (p. 316). 

Whilst tracing the anterior palatine nerve in the palate, 
the dissector should note the numerous glands which are 
placed under the mucous membrane of the vault of the 
mouth, and the manner in which they indent the bone.^ 

Dissection . — ^The dissector will experience some difficulty 
in exposing the nerves in the pharyngeal and pterygoid canals, 
which are very inaccessible. 

To open up the pharyngeal canal the sphenoidal process of 
the palate bone must be cautiously removed with the bone forceps, 
and then the dissector should proceed to open up the pterygoid 
canal (O.T. Vidian), which traverses the root of the pterygoid 
process. As the bone is very hard and brittle in this region, the 
dissection must be effected very carefully. 

The nerve of the pharyngeal canal belongs to the posterior 
superior nasal group (p. 318). 

Nervus Canalis Flerygoidei (O.T. Vidian), — The nerve 
of the pterygoid canal is formed by a junction between the 
greater superficial petrosal branch of the facial and the great 
deep petrosal branch of the carotid plexus. It traverses the 
pterygoid canal, and joins the posterior aspect of the spheno- 
palatine ganglion, of which it may be considered to repre- 
sent both thb motor, and sympathetic root. In the canal it 
is invested by a strong fibrous envelope, and when that is 
removed the nerve may sometimes be noticed to break up 
into a fine plexus which surrounds the accompanying artery. 
It has already been seen to give some fine filaments to the 
muco-periosteum of the nose. 

Rami Orbitales, — The orbital branches of the ganglion 
are exceedingly minute; they pass forwards, through the 
inferior orbital fissure, to supply the periosteum of the orbit. 

Termination of Internal Maxillary Artery. — The internal 


^ An equally good method of tracing the anterior palatine nerve is to 
remove the palatal processes of the palate and maxilla with the bone 
forceps, and then to display the nerve and artery on the upper surface of 
the mucous membrane and glands. 



SPHENO-PALATINE GANGLION 


321 


maxillary artery breaks up into its terminal branches in the 
pterygo-palatine fossa. They are — 

1. Posterior superior alveolar (p. 174). 

2. The infra-orbital (p. 303). 

3. The descending palatine. 

4. The spheno-palatine. 

Arteria Falatina Descendens, — The descending palatine 
artery is a terminal branch of the internal maxillary artery. 
As it descends, in the pterygo-palatine fossa, it gives off, usually, 
the artery of the pterygoid canal, and, as it enters the pterygo- 
palatine canal, several small palatine arteries spring from it ; 
then it becomes the ^rea/ palatme artery. The great palatine 
artery descends through the great palatine foramen into the 
hard palate; there it runs forwards to reach the incisive 
foramen, through which it passes into the nasal cavity to 
anastomose with the posterior artery of the septum, which is 
an offset of the spheno-palatine artery. 

The stnall palatine arteries spring from the descending pala- 
tine, immediately before it becomes the great palatine artery, 
in the upper part of the pterygo-palatine canal ; they descend 
through the small palatine canals, and are distributed to the 
soft palate, the palatine arches, and to the palatine tonsil. 

Arteria Spheno-palatina, — The spheno-palatine artery 
enters the nasal cavity through the spheno-palatine foramen. 
It gives off (i) a branch to the sphenoidal air sinus, (2) a 
branch which passes backwards through the pharyngeal canal 
(O.T. pterygo-palatine artery) to be distributed to the roof of 
the posterior part of the nasal cavity and to the roof of 
the pharynx ; that branch anastomoses with the ascending 
pharyngeal artery. Then the spheno-palatine artery divides 
into lateral and septal posterior nasal branches. The lateral 
branches are distributed to the lateral wall of the nasal 
cavity, where they anastomose with the branches of the 
posterior and anterior ethmoidal arteries, and with the lateral 
nasal branch of the external maxillary. They supply not 
only the muco-periosteum of the lateral wall of the nasal 
cavity, but also the muco-periosteum of the air sinuses which 
open into the cavity. The posterior septal branch of the 
spheno-palatine artery accompanies the posterior nasal septal 
nerve along the surface ot the vomer ; it anastomoses with 
the great palatine artery, and with the septal branch of the 
superior labial artery. 
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THE LARYNX. 

The portions of the mandible which are still attached, 
by mucous membrane, to the sides of the tongue, should 
be removed, and the dissection of the larynx should be 
commenced. 

General Construction and Position. — The larynx is the 
upper expanded portion of the wind-pipe which is specially 
modified for the production of the voice. Its walls are 
composed of cartilages, muscles, ligaments and membranes, 
and it has an internal lining of mucous membrane. Before 
proceeding with the dissection the student should study the 
form and connections of the nine laryngeal cartilages in a 
permanent specimen {v, p. 338). 

The larynx is placed in the upper and anterior part of 
the neck, where it forms a marked projection. It lies below 
the hyoid bone and tongue, and is directly continuous with 
the trachea inferiorly. Anteriorly it is covered by the skin 
and fasciae, and, on each side of the median plane, by two 
thin strata of muscles — viz., the sterno-hyoid and omo-hyoid ; 
the sterno- thyreoid and the thyreo-hyoid. Frequently a 
narrow process of the thyreoid gland, termed the pyramidal 
lode, is continued upwards on its anterior surface. On each 
side a lobe of the thyreoid gland is prolonged upwards upon 
it, deep to the muscles ; and it is related to the great vessels 
of the neck. Posteriorly it is in relation to the pharynx, 
which separates it from the prevertebral muscles. If the 
tip of the epiglottis is taken as its upper limit, the larynx, in 
the adult, may be regarded as being placed anterior to that 
portion of the vertebral column which extends from the lower 
border of the second to the lower border of the sixth cervical 
vertebra; but the position is not fixed: it varies with the 
movements of the head, and also during deglutition and 
phonation. 

Interior of the Larynx. — The cavity of the larynx is 
smaller than might be expected from an inspection of its 
exterior. When its interior is examined from above, it will 
be seen to be subdivided into three portions by two elevated 
folds of mucous membrane which extend antero-posteriorly, 
and project inwards from each side of the cavity. The upper 
pair of folds are termed the plicce ventriculares (O.T. false vocal 
cords) ; the lower pair receive the name of the plica vocales 
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Cricoid cartilage 


(O.T. ^rue vocal cords). The vocal folds are the chief agents 
in the production of the voice, and the larynx is so con- 
structed that changes in their relative position, and in their 
degree of tension, are brought about by the action of the 
muscles and the recoil of the elastic ligaments. 

Vestibulum Lair3rngis. — The vestibule is the upper sub- 
division of the laryngeal cavity (Figs, iii, 119); it extends 
from the superior 
aperture {aditus 
laryngis) of the 
larynx down to the 
ventricular folds. 

Its lower part is 
compressed from 
side to side. Its 
width, therefore, rni>ercie of epiglottis 
diminishes from 
above downwards, 
whilst, owing to the 
obliquity of the 
aditus, the anterior 
wall is longer than 
the posterior. The 
anterior wall is 
formed by the pos- 
terior surface of 
the epiglottis and 
the thyreo-epiglot- 
tic ligament, both 
covered with 
mucous membrane. 

It descends ob- 
liquely from above 
downwards and slightly forward and becomes narrower as it 
approaches the anterior ends of the ventricular folds. Each 
side wall of the vestibule is formed by the medial surface of 
a fold of mucous membrane called the ary-epiglottic fold. 
For the most part it is smooth and slightly concave, but in its 
posterior part the mucous membrane bulges medially, in the 
form of two vertical elevations, placed one posterior to the 
other. The anterior elevation is formed by the enclosed 
cuneiform cartilage and a mass of glands associated with it ; 


Kig. 1 18. — Frontal section thmugli the Larynx, 
to show the Compartments. 
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is the smallest of the three sections. It is bounded by the 
ventricular folds, above, and by the vocal folds below; it 
communicates with the vestibule above, and with the inferior 
compartment of the larynx below. 

PUcm Ventriculares (O.T. Palse Pocal Cords). — The ventri- 
cular folds are two prominent mucous folds which extend, 
antero-posteriorly, across the side walls of the laryngeal cavity. 
They are soft and somewhat flaccid, and their free borders 
are slightly arched, with the concavities looking downwards. 
Each fold contains — (i) a ventricular ligament ; (2) 

numerous glands, which are aggregated chiefly in its middle 
part; and (3) a few muscle fibres. The interval between the 
ventricular folds is termed the rima vestibuli ; it is consider- 
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ny. — 'llu' L.n \n\ as seen in the living person by means of the 
Laryngoscope. 


ably wider than that between the vocal folds. It follows, 
therefore, that the four folds are distinctively visible when the 
cavity of the larynx is examined from above, but the vocal 
folds alone can be seen when the cavity is examined from below. 

Plicce Vocales (O.T. True Vocal Cords). — The vocal folds are 
placed below the ventricular folds, and extend from the angle 
between the laminie of the thyreoid cartilage, anteriorly, to the 
vocal processes of the arytjenoid cartilages, posteriorly. Each 
vocal fold is sharp and prominent, and its mucous membrane is 
thin and is firmly bound down to the subjacent vocal ligament. 
In colour it is julc, almost peaily white, whilst, posteriorly, 
the point of the vocal process of the arytaenoid cartilage, 
which stands out in relief, presents a'' yellowish tinge. In 
fiontal section each vocal fold is somewhat prismatic in form, 
and the free border looks upwards and medially (Fig. 118). 
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folds may, on the other hand, be approximated so closely to 
each other, as when a high note is sung, that the inter- 
membranous part is reduced to a linear chink. The length 
of the entire fissure differs considerably in the two sexes. 
In the male its average length is 23 mm. ; in the female, 
17 mm. 

In the side wall of the larynx, in the interval between the 
ventricular and the vocal folds, there is a pocket-like depression 
or recess, termed the ventriculus laryngis (O.T. laryngeal sinus). 




Fig. iji. — Diagram of the rima glotlulis. 

.V. OiuinK ordinary easy hr eaihing. li. Widely oiien. 


The dissector should endeavour to gauge the extent of 
the ventricle, by means of a probe bent at the extremity. 
The recess passes upwards, undermining the ventricular fold, 
and its mouth or orifice is narrower than its cavity. Under 
cover of the anterior part of the ventricular fold a slit-like 
aperture will be detected. It leads into the appendix 
ventriculi (O.T. laryngeal saccule)^ a small diverticulum, which 
ascends between the ventricular fold and the lamina of 
the thyreoid cartilage. The appendix is of variable extent, 
but, as a rule, it ends blindly at the level of the upper border 
of the thyreoid cartilage. 

111—21 c 


328 


HEAD AND NECK 


Distend the ventricle, and, if possible, the appendix, with cotton 
wadding. This will greatly facilitate the subsequent dissection. 

The Lowest Subdivision of the Iiax3nigeal Cavity (Fig. 1 18) 
leads directly downwards into the trachea. Above, it is narrow 
and compressed from side to side, but it gradually widens out 
until in its lowest part it is circular. It is bounded by the 
mucous membrane which covers the sloping medial surface 
of the conus elasticus, and the inner aspect of the cricoid 
cartilage. It is through the anterior wall of the lowest 
compartment of the larynx that the opening is made in the 
operation of laryngotomy. 

Mucous Membrane of the Larynx. — The mucous 
membrane of the larynx is continuous, above, with that lining 
the pharynx, and below, with the mucous lining of the 
trachea. Over the laryngeal or posterior surface of the 
epiglottis it is closely adherent, but elsewhere, above the level 
of the vocal folds, it is attached loosely by submucous 
tissue to the adjacent structures. As it passes over the 
vocal folds it is very thin and tightly bound down, and in 
inflammatory conditions of the larynx, attended with oedema, 
that attachment usually prevents the infiltration of the sub- 
mucous tissue from extending downwards below the rima 
glottidis. 

The mucous membrane of the larynx has a plentiful supply 
of racemose glands which secrete mucus, but over the surface 
of the vocal folds they are completely absent. 

Dissection . — ^Placethe laiynx upon a block so that its anterior 
surface looks upwards, and fix it in that position with pins. 
The branches which the external laryngeal nerve gives to the 
crico-thyreoid muscle should in the first place be followed out ; 
and, carefully preserving the superior and inferior laryngeal 
vesi^s and the internal and inferior laryngeal nerves, the 
dissector should in the next place proceed to remove the thyreoid 
gland, and the omo-hyoid, sterno-hyoid, sterno-thyreoid, and 
thyreo-hyoid muscles. The fibres of origin of the inferior 
constrictor muscle also should be taken away from the thyreoid 
and cricoid cartilages. The thyreo-hyoid membrane, the crico- 
thyreoid ligament, and the crico-thyreoid muscles are now 
exposed, and their attachments may be defined. 

Membrana Hyo-tbyreoidea. — ^The thyreo-hyoid membrane 
is a broad membranous sheet, which occupies the interval 
between the hyoid bone and the thyreoid cartilage. It is not 
equally strong throughout, but shows a central thick portion, 
the median thyreo-kydd ligament^ largely composed of elastic 
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fibres, and cord-like right and left margins, the lateral ihyreo- 
hyoid ligaments, whilst in the intervals between the central 
part and the lateral margins it is thin and weak. The median 
ligament is attached, alx)ve, to the posterior aspect of the 
upper margin of the body of the hyoid bone ; below, it is fixed 
to the sides of the deep median notch on the upper border of 
the thyreoid cartilage. The upper part of its anterior surface, 
therefore, lies behind the hollowed-out posterior surface of 
the body of the hyoid bone ; a mucous bursa is interposed 
between them, and in certain movements of the head and 
larynx the upper border 
of the thyreoid cartilage 
is allowed to slip up- 
wards behind the hyoid 
bone. On each side of 
the strong central part, 
the thyreo- hyoid mem- 
brane is attached, below, 
to the upper margin of 
the lamina of the thyreoid 
cartilage, and, above, to 
the deep aspect of the 
greater cornu of the 
hyoid bone. It is pierced 
by the internal laryngeal 
nerve and superior laryn- 
geal vessels. The lateral 
thyreo - hyoid ligament, 
which forms the pos- 
terior border of the membrane, on each side, is rounded and 
cord-like, and is composed chiefly of elastic fibres. It extends 
from the tip of the greater cornu of the hyoid bone to the 
extremity of superior cornu of the thyreoid cartilage. In it 
there is usually developed a small, oval cartilaginous or bony 
nodule, termed the cartilago triticea (Fig. 127). 

Mttsculus Crico-thyreoideus. — Each crico-thyreoid muscle 
is placed on the corresponding side of the cricoid cartilage, 
and bridges over the lateral portion of the crico-thyreoid 
interval. It takes origin from the lower border and outer 
surface of the arch of the cricoid cartilage, whence its fibres 
spread out in an upward and backward direction, and are 
inserted into the inner aspect of the lower margin of the 


Crico-thyreoid ligament 



Kic;. 122. — The Crico-thyreoid Muscle. 
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thyreoid lamina, and also into the anterior border of its 
inferior cornu. As a general rule, it is divided Into two parts. 
The anterior or straight part is composed of those fibres which 
are attached to the lamina of the thyreoid cartilage; the 
posterior or oblique part is formed of those fibres which are 
inserted into the inferior cornu of the thyreoid cartilage. It 
is closely associated with the origin of the inferior constrictor 
muscle. The crico-thyreoid muscle is supplied by the ex- 
ternal laryngeal branch of the superior laryngeal nerve. The 
crico-thyreoid muscles are the chief tensors of the vocal 
ligaments. 

Conus Elasticus. — Extending upwards, from the upper 
border of the anterior and lateral parts of the cricoid cartilage 
to the thyreoid and arytaenoid cartilages, is a strong elastic 
membrane, the conus elasticus^ which is separable into a 
median and two lateral parts. The median part is the crico- 
thyreoid ligament^ which extends from the upper border of the 
anterior part of the cricoid arch to the lower border of the 
thyreoid cartilage. Each lateral part (O.T. lateral part of 
crico-thyreoid membrane) runs upwards and medially and 
terminates in a free, thickened border, called the ligamentum 
vocale^ which lies in the substance of the plica vocalis, and is 
attached, posteriorly, to the vocal process of arytsenoid, and, 
anteriorly, to the angle of union of the two laminse of the 
thyreoid cartilage. The inner surface of the conus elasticus 
is covered with the mucous membrane of the lowest section of 
the cavity of the larynx, and the outer surfaces of the lateral 
parts are in relation with the lateral crico-arytrenoid and the 
thyreo-arytaenoideus muscles (Fig. ii8). 

Dissection . — ^The position of the larynx must now be reversed. 
Fix it upon the block in such a manner that its posterior aspect 
is directed upwards. The oesophagus should then be slit open 
by a median incision through its posterior wall. Next, remove 
the mucous membrane which covers the posterior aspect of the 
cricoid and ai^senoid cartilages. Whilst doing that, bear in 
mind that the inferior laryngeal artery and the inferior laryngeal 
nerve pass upwards, between the thyreoid and cricoid cartilages, 
and must be preserved. 

Upon the posterior aspect of the broad lamina of the cricoid 
cartilage the dissector will now note the two posterior crico- 
arytenoid muscles, and the attachment of the tendinous band 
through which the longitudinal fibres of the oesophagus are 
fixed to the cricoid cartilage. The band takes origin from the 
prominent median ridge on the posterior aspect of the cricoid 
cartilage. On the posterior surface of the aiytaenoid cartilages. 





and bridging across the interval between them, are the transverse 
and oblique parts of the arytsenoid muscle. Especial care must 
be taken whilst that muscle is being cleaned, in order that the 
connections of the superficial decussating fibres may be ascer- 
tained fully. 

The lateral layer of the left ary-epiglottic fold of mucous 
membrane should now be cautiously removed, to expose the ary- 
epiglottic muscle, the cuneiform cartilage, and the comiculate 
cartilage of that side. This is perhaps the most difficult part of 
the dissection, because the dissector has to establish the con- 
tinuity of the sparse fibres, which compose the pale ary-epiglottic 
muscle, with the decussating fibres of the arytaenoid muscle 
(Fig. 123). 
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Fig. 123. — Muscles of the Poslenoi Aspect of the Larynx. 

Musculus Crico-ar3rt»noideus Posterior. — Each posterior 
crico-arytaenoid muscle is somewhat fan-shaped (Fig. 123). 
It springs, by a broad origin, from the depression which marks 
the posterior surface of the cricoid cartilage, on the correspond- 
ing side of the median ridge, and its fibres converge to be 
inserted into the posterior surface of the muscular process or 
projecting lateral angle of the base of the aryteenoid cartilage. 

As the fibres jiass from origin to insertion, they run with 
different degrees of obliquity. The uppermost fibres are 
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short and nearly horizontal ; the intermediate fibres are the 
longest, and are very oblique; whilst the lowest fibres are 
almost vertical in their direction. The posterior crico- 
arytsenoid muscles are abductors of the vocal folds. They 
are supplied by the inferior laryngeal nerves. 

Musculus Arytsenoideus. — The arytaenoid muscle consists 
of two portions — a superficial part, termed the arytcenoideus 
obliquus^ and a deeper layer, called the arytcenoideus transversus. 
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Fig. 124. — Side view of the Muscles of the L.itynx. 'J he fibies pussing 
backwards and upwards from the upper border of the musculus vocalis 
are the fibres of the thyreo-epiglotticus. They blend above with the 
ary-epiglotticus. 


The arytcenoideus obliquus is composed of two bundles of 
muscular fibres, each of which springs from the posterior aspect 
of the muscular process of the corresponding arytaenoid 
cartilage (Fig. 123). From those points the two fleshy slips 
proceed upwards and medially, and cross each other in the 
median plane like the limbs of the letter X. Some of the 
fibres are inserted into the summit of the arytsenoid car- 
tilage of the opposite side, but the greater proportion 
are prolonged, round the base of the corniculate cartilage, 
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into the ary -epiglottic fold. There they receive the 
name of the ary-epiglotticus muscle^ and, as they approach 
the epiglottis, they are joined by the fibres of the thyreo- 
epiglotticus muscle. The oblique arytaenoid muscles may 
be considered as constituting a weak sphincter muscle 
for the superior aperture of the larynx. Each bundle 
starts from the base of one of the arytaenoid cartilages and is 
prolonged into the ary-epiglottic fold of the opposite side, 
and onwards, along the fold, to the margin of the epiglottis. 

The arytcenoideus transversus is an unpaired muscle. It is 
composed of transverse fibres which bridge across the interval 
between the two arytaenoid cartilages and are attached to 
the posterior aspect of the lateral border of each arytaenoid 
cartilage. Many of the fibres turn round the arytaenoid 
cartilage and become continuous, on each side, with the fibres 
of the thyreo-arytaenoid muscle. Both groups of fibres are 
supplied by the inferior laryngeal nerves. The oblique 
fibres form a weak sphincter of the superior laryngeal 
aperture. The transverse fibres adduct the arytaenoid 
cartilages and abduct the vocal folds. 

Dissection , — The further dissection of the laryngeal muscles 
should be confined to the left side of the larynx. The right 
side should be reserved for the study of the nerves and vessels. 
Place the larynx on its right side, and, having fixed it in that 
position, remove the left crico-thyreoid muscle. The left 
lateral part of the thyreo-hyoid membrane should next be 
divided, and the left inferior cornu of the thyreoid cartilage 
disarticulated from its facet on the side of the cricoid cartilage. 
An incision should now be made through the left lamina of the 
thyreoid cartilage, a short distance to the left side of the median 
plane, and the detached piece must be carefully removed. Three 
muscles are now exposed, and must be cleaned. They are 
named, from below upwards : — 

1. The lateral crico-arytsenoid. 

2. The thyreo-arytsenoid. 

3. The thyreo-epiglotticus. 

Musculus Crico > arytssnoideus Lateralis. — Each lateral 
crico-arytsenoid muscle is triangular in form, and smaller 
than the posterior crico-arytaenoid (Fig. 124). It springs 
from the upper border of the arch of the cricoid cartilage, 
extending to the facet on the lamina which supports the 
base of the arytaenoid cartilage; a few of its fibres take 
origin from the conus elasticus also. From its lower attach- 
ment its fibres run backwards and upwards, and converge 
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to be inserted into the anterior surface of the processus 
muscularis of the arytsenoid cartilage. The superficial or 
lateral surface of the muscle is covered by the lamina of the 
thyreoid cartilage and the upper part of the crico-thyreoid 
muscle; its deep surface is applied to the conus elasticus. 
The lateral crico-arytaenoid muscles are supplied by the 
inferior laryngeal nerves. They are adductors of the vocal 
folds. 

Musculus Thyreo-arytsenoideus (O.T. Thyro-arytenoideus 
Extemus). — Each thyreo-arytaenoid muscle springs from the 
angle of union of the two laminae of the thyreoid carti- 
lage, in close association with the vocalis. Its fibres pass 
backwards, and are inserted into the lateral surface of the 
arytaenoid cartilage. It protracts the arytaenoid cartilage, 
and adducts and relaxes the vocal fold. It is supplied by the 
inferior laryngeal nerve. 

Dissection , — ^The lateral crico-aiTtaenoid muscle should now 
be carefully removed, and at the same time the dissector should 
endeavour to disengage the fibres ol the th3rreo-arytsenoideus 
from the deeper musculus vocalis, in order that the relation of 
the vocalis to the vocal ligament may be studied. Finally, 
remove the musculus vocalis. When the muscles are removed, 
the lateral surface of the conus elasticus, the vocal ligament, 
and the wall of the laryngeal ventricle will be displayed. By 
carefully dissecting between the two layers of mucous membrane 
which form the ventricular fold, the dissector may find the weak 
ventricular ligament, which supports the fold, as well as a 
number of racemose glands which lie in relation to it. 

MuscTiltis Thyreo - epiglotticus. — Each thy reo - epiglottic 
muscle springs from the thyreoid cartilage, immediately above 
the corresponding musculus vocalis, with the upper border of 
which it is more or less blended. Its fibres run backwards 
and upwards, into the ary-epiglottic fold, where they blend 
with the ary-epiglotticus, and they are inserted into the edge 
of the lower half of the epiglottis. The thyreo-epiglottic 
muscles depress the epiglottis. They are supplied by the 
inferior laryngeal nerves. 

Musculus Vocalis. — Each musculus vocalis is a sheet of 
muscular fibres which springs, anteriorly, from the angle of 
union of the two laminae of the thyreoid cartilage. It runs 
backwards, along the ligamentum vocale and the upper part of 
the conus elasticus, and is ins|||ed into the lateral surface 
of the vocal process and the' Anterior surface of the body 
of tfejp arytaenoid cartilage. Its lower fibres blend with the 
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upper margin of the lateral crico-arytaenoid muscle, and the 
medial fibres, which run along and to a certain extent are 
attached to the ligamentum vocale,^ form a bundle, triangular 
in frontal section, to which the term internal thyro-arytaenoid 
muscle was formerly applied. The vocalis muscles protract 
the arytaenoid cartilages, and adduct and relax the vocal 
folds. They are supplied by the inferior laryngeal nerves. 

Ligamentum Vocale. — There are two vocal ligaments, 
right and left. Each is the thickened free upper border of 
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the corresponding lateral part of the conus elasticus, and it 
constitutes the support of the vocal fold. Anteriorly^ it is 
attached, close to its fellow of the opposite side, to the 
middle of the angular depression between the two laminse of 
the thyreoid cartilage. Posteriorly^ it is attached to the tip 
and upper border of the processus vocalis, which projects for- 
wards from the base of the arytaenoid cartilage. The vocal liga- 
ment is composed of yellow elastic fibres. Its medial border 
is sharp and free, and is clothed with mucous membrane, 

^ The fibres which arc .itu\ched to the ligamentum vocale are calliul 
collectively the ary-vocahs muscle. 
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which is thin and firmly bound down to the ligament. Em- 
bedded in its anterior extremity there is a minute nodule of 
condensed elastic tissue, called the sesamoid cartilage. 

Dissection, — By removing the mucous membrane in the 
region of the rima glottidis and the lai^geal ventricle a good 
view of the parts which bound the rima will be obtained — 
viz., anteriorly y the angle of the thyreoid cartilage ; posteriorly y 
the ar 3 rtaenoideus transversus muscle ; on each side, the vocal 

ligament, the 
processus 
vocalis, and the 
medial surface 
of the arytaen- 
oid cartilage 
(P- 343)* They 
are all clothed 
with the lining 
mucous mem- 
brane of the 
larynx. 

Ligamentum 
Ventriculare. — 
The feeble ven- 
tricular ligaments 
support the ven- 
tricular folds. 
Each is weak and 
indefinite, but 
somewhat longer 
than the corre- 
sponding vocal 
ligament. Anteriorly, each ventricular ligament is attached 
to the angular depression between the two laminae of the 
thyreoid cartilage, above the vocal fold and immediately below 
the attachment of the thyreo- epiglottic ligament ;• and it 
extends backwards to a tubercle on the lateral surface of the 
arytaenoid cartilage above the processus vocalis. It is com- 
posed of connective tissue and elastic fibres, which are con- 
tinuous with the fibrous tissue in the ary-epiglottic fold. 

Dissection, — Remove the remains of the ary-epiglottic fold, 
the ventricular and the vocal folds, and the lateral part of the 
conus elasticus, on the left side of the larynx, but be careful not 
to injure the ar 3 rt 8 enoid cartilage 'or the comiculate cartilage. 
If the cuneiform cartilage is present in the ary-epiglottic fold 
it should be detached and preserved. By this dissection a good 
view of the side wall of the laryngeal cavity can be obtained. 
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Fig. 126. — Conus elasticus. The right lamina of 
the thyreoid cartilage, etc., have been removed. 
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The undissected vocal fold of the rig^ht side should be examined 
again ; the laryngeal ventricle and appendix should be explored, 
and their precise connections and extent determined. When 
the dissector has satisfied himself about those points he can 
proceed to display the vessels and nerves of the larynx. The 
superior laryngeal artery and the internal laryngeal nerve reach 
the pharynx by piercing the lateral thin part of the thyreo-hyoid 
membrane, and they descend, along the lateral wall of the 
recessus piriformis, to the lar 3 mx. By applying traction to the 
-nerve,* and at the same time dividing the mucous membrane 
upon the medial surface of the thyreo-hyoid membrane, the 
dissector can easily find the nerve and artery. As the branches 
into which they divide are followed, the mucous membrane 
must be gradually removed from the wall of the larynx. The 
inferior laryngeal artery and nerve enter from below and proceed 
upwards, under cover of the lamina of the thyreoid cartilage. 
They can be satisfactorily displayed only by the removal of that 
piece of cartilage, but the dissector is not recommended to adopt 
the method suggested unless another lar 3 rnx is available for the '' 
examination of the cartilages and joints. If the thyreoid cartilage 
is drawn laterally the more important branches can be studied. 

Bamus Intemus Nervi Laxsmgei Superioris. — In the dissec- 
tion of the neck the internal laryngeal nerve of each side was 
seen springing from the superior laryngeal branch of the 
corresponding vagus. It is a sensory nerve, and its branches 
are distributed chiefly to the mucous membrane of the 
larynx. After piercing of the thyreo-hyoid membrane, it 
divides into three branches. The uppermost of the three 
sends filaments to the ary -epiglottic fold, to the mucous 
membrane which covers the epiglottis, to the folds anterior 
to it, and to the lower and middle part of the back of 
the tongue. The twigs which go to the epiglottis ramify 
on its posterior surface, but many of them pierce the cartilage 
to reach the mucous membrane on its anterior surface. The 
middle branch of the internal laryngeal nerve breaks up into 
filaments which are given to the mucous membrane lining 
the side wall of the larynx. The lowest branch descends and 
gives filaments to the mucous membrane on the lateral and 
posterior aspects of the arytaenoid and cricoid cartilages. 
"n~d,lso gives off a fairly large twig which runs downwards 
upon the posterior aspect of the cricoid cartilage to join the 
laryngeal branch of the recurrent nerve. 

Nervus Eecurrens. — Each recurrent nerve has previously 
been seen arising from the corresponding vagus, and it has 
been traced, in the neck, up to the point where it disappears 
under cover of the lower border of the inferior constrictor 
muscle and becomes the inferior laryngeal nerve^ which ascends 
VOL. Ill — 22 
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upon the lateral aspect of the cricoid cartilage, immediately 
posterior to the crico-thyreoid joint. There it is joined by 
the communicating twig from the internal laryngeal nerve, and 
almost immediately afterwards it divides into two branches. 
The larger of the two proceeds upwards, under cover of the 
lamina of the thyreoid cartilage, and breaks up into filaments 
which supply the lateral crico-arytsenoid, the thyreo-arytsenoid, 
the vocalis and the thyreo-epiglottic muscles; the smaller or 
posterior branch inclines upwards and backwards, upon the 
posterior aspect of the cricoid cartilage, and under cover of 
the posterior crico-arytsenoid muscle. It supplies twigs to 
that muscle, and is then continued onwards to end in the 
arytaenoid muscles. 

The inferior laryngeal nerve is, therefore, the motor nerve 
of the larynx. It supplies all the muscles, with the exception 
of the crico-thyreoid, which obtains its nerve-supply from the 
external laryngeal. The inferior laryngeal nerve, however, 
contains a few sensory fibres also. Those it gives to the 
mucous membrane of the larynx below the rima glottidis. 

Laxyngeal Arteries. — The superior laryngeal artery^ a 
branch of the superior thyreoid, accompanies the internal 
laryngeal nerve ; the inferior laryngeal artery^ which springs 
from the inferior thyreoid, accompanies the inferior laryngeal 
nerve. The two vessels ramify in the laryngeal wall and 
supply the mucous membrane, glands, and muscles. 

Laryngeal Oartilages and Joints. — l^he cartilages which 
constitute the skeleton of the larynx, and give support to its 
wall are the following ; — 


1. Thyreoid, 

2. Cricoid, 

3. Cartilage of the 

epiglottis. 


single. 


4. Arytaenoid, \ 

5. Corniculate, > paired. 

6. Cuneiform, J 


They are connected by certain ligaments. 

Dissection , — ^The mucous membrane and muscles must be 
carefully removed from the cartilages, and the ligaments must 
be defined. Exercise great caution while cleaning the ar3rt8enoid 
cartilages and the corniculate cartilages, in order that the latter 
may not be injured. 

Oartilago Epiglottica. — The epiglottic cartilage is a thin, 
leaf-like lamina of yellow fibro-cartilage which is placed posterior 
to the tongue and the body of the hyoid bone, and anterior 
to the upper aperture of the larynx. When divested of the 
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mucous membrane which covers it posteriorly and also, to 
some extent, anteriorly, the epiglottic cartilage has the form 
of an obovate leaf ; it is indented by pits, and shows 
numerous perforations. In the pits glands are lodged, and 
through the foramina vessels and, in some cases, nerves 
pass. The broad end of the cartilage is directed upwards, 
and is free ; its lateral margins are to a large extent enclosed 
within the ary-epiglottic folds. The anterior surface is free 
only in its upper part. That part is covered with mucous 
membrane, and looks towards the tongue. The posterior 
surface is covered, throughout its whole extent, with the 
mucous membrane of the larynx. The pointed lower end 
of the cartilage is called the petiolus^ and is connected by a 
stout fibrous band, termed the thyreo-epiglottic ligament, to 
the angle between the laminae of the thyreoid cartilage. 

Epiglottic Ligaments. — The epiglottis is bound by 
ligaments to the base of the tongue, to the side wall of the 
pharynx, to the hyoid bone, and to the thyreoid cartilage. 
The glosso-epiglottic fold and the two pharyngo-epiglottic folds 
have been studied already. In each there is a small quantity 
of elastic tissue. The hyo-epiglottic ligament is a short, 
broad elastic band which connects the anterior face of the 
epiglottis to the upper border of the body of the hyoid bone. 
The thyreo-epiglottic ligament is strong, elastic, and thick. It 
proceeds downwards, from the lower pointed extremity of the 
epiglottis, and is attached to the angular depression between the 
two laminae of the thyreoid cartilage, below the median notch. 

The triangular interval which is left between the lower 
part of the cartilage of the epiglottis and the median part of 
the thyreo-hyoid membrane contains a pad of soft fat, and it 
is imperfectly closed above by the hyo-epiglottic ligament. 

Oartilago Thyreoidea. — The thyreoid cartilage is the 
largest of the laryngeal cartilages. It is composed of two 
broad and somewhat quadrilateral plates, termed the lamincBy 
which meet anteriorly at an angle, and become fused along 
the median plane. Posteriorly, the laminse diverge from each 
other and ^enclose a wide angular space. The anterior borders 
of the laminae are fused only in their lower parts. Above, they 
are separated by a deep, narrow V-shaped notch, called the 
incisura thyreoidea superior. In the adult male, the angle formed 
by the meeting of the anterior borders of the two laminae, 
especially in the upper part, is very projecting ; and, with the 
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margins of the superior thyreoid notch, which lies above, it 
constitutes a marked subcutaneous prominence in the neck, 
which receives the name of the laryngeal promimfice (O.T. 
pomum Adami), The posterior border of each lamina is thick 
and rounded, and is prolonged, beyond the superior and 
inferior borders of the lamina, in the form of two slender 
cylindrical processes, termed the cornua. The superior cornu ^ 
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Fig. 127. — Anterior aspect of the Cartilages and Ligaments of Larynx. 


longer than the inferior cornu, gives attachment to the lateral 
thyreo- hyoid ligament. The shorter, stronger inferior cornu 
curves slightly medially. On the medial aspect of its tip there 
is a facet which articulates with the side of the cricoid cartilage. 
The superior border of the lamina is for the most part slightly 
convex, and anteriorly it dips down to become continuous 
with the margin of the superior thyreoid notch. The inferior 
border is to all intents and purposes horizontal, but it is 
divided by a projection, termed the inferior tubercle^ into 
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passes through the centres of the two joints. Each articular 
capsule is strengthened by stout bands on the posterior 
aspect of the joint (Fig. 129). 

Dissection . — Divide the ligaments which surround the crico- 
thyreoid joint, and remove the thyreoid cartilage. 

Cartilage Cricoidea. — The cricoid cartilage is shaped like 
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a signet ring. The broad, posterior part, t ailed //u' lamina^ 
is somewhat quadrangular in form. Its superior border 
presents a faintly marked median notch, and on each side 
of the notch there is an oval, convex facet which articulates 
with the base of the arytsenoid cartilage. The posterior 
surface of the lamina is divided, by an elevated median ridge, 
into two slightly hollowed -out areas which give attachment 
to the posterior crico-arytaenoid muscles. The median ridge 
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itself gives origin to a tendinous band which proceeds upwards 
from the longitudinal fibres of the oesophagus. The anterior 
part of the cricoid cartilage is the arch^ and it narrows 
anteriorly. The lower border of the arch is horizontal, and 
is connected to the first tracheal ring by membrane, the 
crico - tracheal ligament The upper border is connected, 
anteriorly, to the lower border of the thyreoid cartilage by 
the crico-thyreoid ligament. Posteriorly, the upper border 
rapidly ascends, and to it is attached the corresponding half 
of the conus elasticus. Upon the posterior part of the lateral 
surface of the cricoid cartilage there is a circular, slightly 
elevated, convex facet, which looks laterally and upwards, for 
articulation with the inferior cornu of the thyreoid cartilage. 
Internally, the cricoid cartilage is lined with mucous mem- 
brane. 

The narrow band-like part of the anterior arch of the 
cricoid cartilage lies below the lower border of the thyreoid 
cartilage, whilst the lamina is received into the interval 
between the posterior portions of the laminae of the 
thyreoid cartilage. 

Caxtilaglnes Comiculatse. — Before proceeding to the study 
of the arytaenoid cartilages the dissector should examine the 
corniculate cartilages and the manner in which they are 
held in position. They are two minute pyramidal nodules 
of yellow elastic cartilage which are placed on the summits 
of the arytaenoid cartilages, and are directed backwards and 
medially. Each corniculate cartilage is enclosed within the 
corresponding ary-epiglottic fold of mucous membrane, and 
is joined to the apex of the arytaenoid cartilage by a 
synchondrodial joint. 

Cartilagines Arytasnoidese. — Commence the study of the 
arytaenoid cartilages by noting their relation to one another 
and to the cricoid cartilage. Then remove one cartilage and 
examine its surfaces and borders. Retain the other cartilage 
in position for the purpose of examining the crico-arytaenoid 
joint and the movements which can be performed at that 
articulation. 

The arytcenoid cartilages are pyramidal in form, and they 
surmount the upper border of the lamina of the cricoid 
cartilage. The apex of each is directed upwards, and it 
curves backwards and medially. It supports the corniculate. 
cartilage. Of the three surfaces, one looks medially, towards 
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the corresponding surface of the opposite cartilage, from which 
it is separated by the rima glottidis; another looks back- 
wards ; whilst the third is directed antero-laterally. The 
medial surface is narrow, vertical and even, and is clothed 
with mucous membrane. The posterior surface is concave ; it 
lodges and gives attachment to the arytaenoideus transversus 
muscle. The anterolateral surface is the most extensive of 
the three, and is uneven for muscular and ligamentous attach- 
ments. Upon that aspect of the arytaenoid cartilage the 
musculus vocalis and the thyreo-arytaenoid muscle are in- 
serted. The surfaces of the arytaenoid cartilage are separated 
by three borders, viz., an anterior, a posterior, and a lateral. 
The lateral border is the longest, and, at the base of the 
cartilage, it bulges backwards and laterally in the form of a 
stout, prominent angle or process, termed the processus muscu- 
laris. It gives attachment, anteriorly, to the crico-arytsenoideus 
lateralis muscle; and, posteriorly, to the crico-arytsenoideus 
posterior. The anterior border of the arytsenoid cartilage is 
prolonged into the projecting anterior angle of the base, 
which is called the processus vocalis. The vocal process is 
sharp and pointed, and gives attachment to the vocal ligament 
(O.T. true vocal cord). The base of the arytsenoid cartilage 
presents an elongated concave facet, on its under aspect, for 
irticulation with the upper border of the lamina of the cricoid 
:artilage. 

Orico-aJTtsenpid Joints. — The crico-arytaenoid joints are of 
the diarthrodial variety. Each has a distinct joint cavity, sur- 
rounded by an articular capsule, which is lined with a synovial 
stratum. The cricoid articular surface is convex ; that of the 
arytsenoid is concave ; both are elongated in form, but they 
are placed in relation to each other so that the long axis of 
the one intersects or crosses that of the other, and in no 
position of the joint do the two surfaces accurately coincide. 
The movements allowed at the joints, as the dissector can 
readily determine, are of a twofold kind — (i) gliding^ by 
which the arytsenoid is carried medially or laterally, or, in 
other words, a movement by which the arytsenoid advances 
towards or retreats from its fellow ; (2) rotatory^ by which the 
arytaenoid cartilage rotates round a vertical axis. By that 
movement the vocal process is swung laterally or mediailly, so 
as to open or close the rima glottidis. 

The dissector should note that the capsule of each joint 
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is strengthened posteriorly by a strong band which restricts ' 
movement of the arytaenoid cartilage. 

Oartilaidn^B Cuneifonnes. — The cuneiform cartilages are 
two little rod-shaped nodules of yellow elastic cartilage, which 
are placed one in each ary-epiglottic fold near its posterior 
end (Fig. 120 ). They are not always present. 

Actions of the Laryngeal Muscles. — ^The dissector should 
now consider the manner in which the muscles of the larynx 
operate upon the vocal folds, in the production of the voice. 
Tension of the vocal folds is produced by the contraction of 
the crico4hyreoid muscles. The straight parts of the muscles 
pull the upper border of the cricoid cartilage upwards, whilst 
the oblique portions, through their insertions into the inferior 
cornua, draw the cricoid cartilage backwards, thereby increas- 
ing the distance between the angle of the thyreoid cartilage 
and the vocal processes of the arytaenoid cartilages. When 
the crico-thyreoid muscles cease to contract, the relaxation of 
the vocal folds is brought about by the elasticity of the 
ligaments. The vocalis and the thyreo-arytaenoideus must 
be regarded as antagonistic to the crico-thyreoid muscles. 
When they contract they approximate the angle of the 
thyreoid cartilage to the arytaenoid cartilages, and still further 
relax the vocal folds, and when they cease to act, the elastic 
ligaments of the larynx again bring about a state of equilibrium. 

The width of the rima glottidis is regulated by the arytae- 
noideus muscle, which draws together the arytaenoid carti- 
lages. The lateral and posterior crico-arytaenoid muscles 
also modify the width of the rima glottidis. When they act 
together they assist the arytaenoid muscle in closing the rima 
glottidis, but when they act independently they are antago- 
nistic muscles. Thus the crico-arytcenoidei posterioreSy by draw- 
ing the muscular processes of the arytaenoid cartilages back- 
wards and laterally, swing the processus vocales and the vocal 
folds laterally, and thus open the rima. The crico-arytanoidei 
laterales act in exactly the opposite manner. By drawing the 
muscular processes in an opposite direction they close the 
rima. 

But the muscles of the larynx have another function to 
perform besides that of vocalisation. It was formerly thought 
that the superior aperture of the larynx was closed, during 
deglutition, by the folding back of the epiglottis; that, m 
fact, the epiglottis, during the passage of the bolus of foo^ 
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was applied like a lid over the entrance to the vestibule of 
the larynx. The investigations of Anderson Stuart have 
shown that the superior aperture of the larynx is closed 
during swallowing by the close apposition and the forward 
projection of the two arytaenoid cartilages, which are forced 
against the tubercle of the epiglottis. The muscles chiefly 
concerned in that movement are the thyreo-arytaenoid muscles 
and the transverse arytaenoid muscle. They form, collectively, 
a true sphincter vestibuli. The ary- epiglottic muscles also 
assist in the closure. 


THE TONGUE. 

The tongue is a mobile organ which lies on the floor of 
the mouth. It consists of a mass of muscles covered with 
mucous membrane, and interspaced with a small amount of 
fat and some glands. It is closely associated with the 
functions of taste, mastication, deglutition, and articulation. 

It has the form of a shoe turned upside down, and through 
the opening of the shoe, which corresponds with the root of 
the tongue, pass the muscles which connect the tongue with 
the hyoid bone and the mandible (Figs. 131, 133). 

The free part of the tongue possesses a lower surface, and 
a dorsum. The dorsum is separable into an oral or upper 
portion, which is also called the upper surface and which ter- 
minates anteriorly at -the apex^ and a posterior or pharyngeal 
portion, which is also called the base. The loiver surface^ which 
is smooth, rests on the floor of the mouth. The upper surface 
is rough j it lies in relation to the roof of the mouth (Figs. 
72, no, and 114); the apex touches the incisor teeth, and 
the base forms a part of the anterior wall of the pharynx 
(Fig. no). The upper border of the base is continuous 
with the upper surface and it forms the lower boundary of 
the isthmus of the fauces. The upper surface is separated 
from the lower surface, on each side, by a distinct but 
rounded border (Fig. 134). 

The Mucous Membrane. — The tongue is covered with 
mucous membrane, which is continuous with the general 
lining of the oral cavity and pharynx, but which presents very 
different appearances on different areas of the tongue. In 
the. middle line of the tongue, at the junction of the upper 
surfj^e with the pharyngeal surface, there is a median pit in 
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the mucous membrane called the foramen ccecum. From the 
foramen caecum the two limbs of a V-shaped sulcus diverge 
antero-laterally, to terminate on the margins of the tongue at 
the attachments of the glosso-palatine arches. The V-shaped 
sulcus is called the sulcus terminalis ; it is an indication of 
the double origin of the tongue ; the part anterior to the 
sulcus, which lies in the floor of the mouth, and is, therefore, 
called the oral part^ is developed from the mandibular arches 
and the associated tuberculum impar of the embryo ; the 


Fig. 130. — 'riu* .s\il»lin«;u d Krgiun in ilu lulciior of ihc mouth. 

posterior or pharyngeal part is developed from the second pair 
of visceral arches. 

The mucous membrane of the pharyngeal surface lies in 
relation with the soft palate and the posterior wall of the 
pharynx, and it is continuous laterally with the mucous mem- 
in aiu* of iIk* [lalatine tonsils, and, posteriorly, with that of the 
epiglottis, \\1icic it covers the pharyngeal surface of the 
tongue it is smooth and glossy and it has no projecting papillae, 
but it is studded with low elevations, produced by masses of 
lymph follicles embedded in the submucous tissue, and in each 
oie\jlion there is usually a small central pit. As the mucous 
membiane passes from the tongue to the epiglottis it is raised 
into a small median fold called the glosso-epiglottic fold. 
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Anterior to the foramen caecum and sulcus terminalis the 
mucous membrane which covers the dorsum, sides, and tip 
of the oral part of the tongue is studded with papillae of 
different kinds. As these are individually visible to the naked 
eye the mucous membrane presents a very characteristic 
appearance Further, a median groove or sulcus extends back- 
wards from the tip of the tongue to the foramen caecum, and 
divides the anterior two-thirds of the dorsum into two halves. 

On the inferior surface of the tongue the mucous mem- 
brane is smooth and comparatively thin. In the median 
plane it forms the frenulum linguce^ which has been studied 
at an earlier stage. On each side of the median line the 
deep lingual vein may be noticed, in the living subject, extend- 
ing forwards towards the tip. To the lateral side of the vein, 
and, therefore, somewhat nearer the border of the tongue, is a 
delicate and feebly marked ridge of mucous membrane, from 
the free border of which a row of fringe-like processes or 
fimbriae project. It is termed the plica fimbriata ; as it extends 
forwards, towards the tip of the tongue, it inclines towards 
the median plane. On the side of the tongue, immediately 
anterior to the lingual attachment of the glosso- palatine 
arches, five short vertical fissures in the mucous membrane, 
separated by intervening folds, may be noticed. The folds are 
called the papilla foliata. They are the representatives of leaf- 
like folds of the mucous membrane which are much more 
highly developed in* certain of the lower animals (hare and 
rabbit), and which are specially concerned in receiving the 
impressions of taste. 

Papillfid Linguales. — The papillae are of four kinds, and 
differ in size, shape, and in the position they occupy on 
the surface of the tongue. They are termed the vallate, 
the fungiform, the conical, and the filiform. 

Papilla Vallata , — The vallate papillae (O.T. circumvallate), 
seven to twelve in number, are the largest, and are placed 
immediately anterior to the sulcus terminalis, in two rows 
which diverge from each other in an antero-lateral direction, 
like the two limbs of the letter V. The foramen caecum 
lies immediately posterior to the median vallate papilla, which 
forms the apex of the V. In form, a vallate papilla is 
broad and somewhat cylindrical, slightly narrower at its 
attached end than at its free extremity, and it is sunk in a pit. 
It ia^lhua suts^unded by a deep trench, the outer wall of 
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which, termed the vallum^ is slightly raised beyond the general 
surface of the mucous membrane, and forms an annular eleva- 
tion which encircles the free extremity or summit of the 
papilla. 

PapillcR Fungiformes . — The fungiform papillae are much 
smaller, but are present in much greater numbers. They are 
found chiefly on the tip and sides of the tongue, but they are 
scattered, at irregular intervals, over the upper surface also. 
Each papilla presents a large, full, rounded, knob-like ex- 
tremity, while it is greatly constricted at the point where it 



M. digastricus (anterior belly) M. mylo*hyoideus M. genio-hyoideus 
Fig. 13 1. — Muscles of the Tongue. (From Gegenbaur.) 

springs from the mucous surface. In the living tongue the 
fungiform papillae are distinguished by their bright red colour, 
PapilliR Coniae , — The conical papillae are present in very 
large numbers. They are smaller than the fungiform variety, 
and although they are quite visible to the naked eye they 
can be more conveniently studied with an ordinary pocket 
lens. They are minute conical projections which taper 
towards their free extremities, and they occupy the dorsum 
and sides of the tongue, anterior to the sulcus terminalis. 
They are arranged in parallel rows which are placed close 
together. On the posterior part of the upper surface the 
rows diverge from the median sulcus in an anterolateral 
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direction. Towards the tip of the tongue the rows of conical 
papillae become more or less transverse in direction, and on 
the sides of the tongue they are arranged perpendicularly. 

Papilla Piliformes , — The filiform papillae are similar in 
general characters to the conical papillae, but the epithelial 
cap at the apex of the cone is broken up into thread-like 
processes. 

Muscles of the Tongue. — The tongue is composed almost 
entirely of muscular fibres, with some adipose and glandular 
and fibrous tissue intermixed. It is divided into two halves 
by a median septum, and the muscles in connection with each 
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Fig. 132. — Transverse section through the posterior part of 
the Tongue. (From Gegenbaur.) 


half consist of an intrinsic and an extrinsic group, 
are as follows : — 


Extrinsic Muscles, 


Intrinsic Muscles, 


/ I. Genio-glossus. 

I 2. Hyo-glossus. 

I 3. Chon3ro*glossus. 

I 4. Stylo-glossus, 

I 5. Glosso-palatinus. 

f i. Superior longitudinal. 

2. Inferior longitudinal. 

3. Vertical. 

4. Transverse. 


They 


The extrir^ic muscles take origin from parts outside the 
tongue, and thus are capable not only of giving rise to changes 
in the form of the organ, but also of producing changes in 
its position. The intrinsic muscles^ which are placed entirely 
within the substance of the tongue, are, for the most part, 
capable of giving rise to alterations in its form only. 

t^lasectioii , — ^With the exception of the chondro-glossus, the 
extrinsic muscles have been studied already, but the dissector 
should now take the opportunity of examining more fully their 
insertions, and the manner in which their fibres are related to 
on# another and to those of the intrinsic muscles. To display 
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the details, carefully reflect the mucous membrane from the 
right half of the tongue, and follow the muscles into that side 
of the organ. At the same time the lingual nerve and the 
profunda linguae artery should be preserved. On the under 
surface of the tongue, near the tip, the removal of the mucous 
membrane will expose a group of glands, aggregated together 
so as to form a small oval mass on each side of the median plane. 
The mass of glands is known as the apical gland or the gland of 
NUhn. 

The styio-glossus will be seen running along the side of 
the tongue to the tip, where the muscles of opposite sides 
become, to a certain extent, continuous. The hyo-glossus 
extends upwards to the side of the tongue, and its fibres pass, 
for the most part, under cover of those of the styio-glossus to 
reach the dorsum, over the posterior part of which they spread 
out, beneath the mucous membrane. The genio^glossus sends 
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Fk;. 133. — Longitudinal section through the Tongue. (From Aeby.) 

its fibres upwards into the tongue on each side of the 
median septum, and its insertion stretches from the tip to the 
base. The fibres of the glosso-palathms become continuous 
with the intrinsic transverse fibres. 

The chondro'glossus is not always present. It is separated from the 
deep surface of the hyo-glossus by the lingual vessels. It is a slender 
muscular band which takes origin from the medial aspect of the root of 
the lesser cornu, and the adjoining part of the body of the hyoid bone. 
Its fibres ascend, to enter the tongue, where they finally spread out on the 
dorsum, under cover of the superior longitudinal muscle. 

Musculus Longitudinalis Superior, — The superior longitudi- 
nal muscle lies immediately beneath the mucous membrane, 
and is a continuous layer of longitudinal fibres which coirers 
the entire dorsum of the tongue, from the root to the tip. 
Towards the base of the tongue it is thinner than in front, 
and there it is overlapped by the transverse fibres of the hych 
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glossus, and is intermixed with the fibres of the chondro- 
glossus. 

Musculi Longitudinales Inferiores, — The inferior longi- 
tudinal muscles are two rounded, 'fleshy bundles placed upon 
the inferior aspect of the tongue, one on each side. Pos- 
teriorly, each inferior longitudinal muscle lies in the interval 
between the hyo-glossus and the genio-glossus, and is 
attached to the hyoid bone; anteriorly, it is prolonged 
to the apex of the tongue between the medial border of 
the stylo-glossus and the genio-glossus ; with the former it is 
more or less blended. 

Musculus Transversus Lin^ce, — The fibres of the trans- 
verse muscle lie under the superior longitudinal fibres, and 
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Fig. 134. — Transverse section through the Tongue. (From Aeby. ) 
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constitute a thick layer which extends laterally, from the 
surface of the septum linguae, to the side of the tongue. The 
fibres of the genio-glossus ascend through the transverse 
stratum and break it up into numerous lamellae (Fig. 134). 
It is joined by the fibres of the glosso-palatinus (Henle) (Fig. 
i3»)- 

Musculus Verticalis Lingua . — The vertical fibres extend in 
a curved direction from the dorsum to the inferior aspect of 
the tongue, and decussate with the fibres of the transverse 
muscle. 

Nerves and Vessels of the Tongue. — The nerves of the 
tongue are — (i) the glosso-pharyngeal ; (2) the lingual; (3) 
the hypoglossal; and (4) a few twigs from the internal 
laryngeal* They should be traced on the left side of the 
tongue, where the mucous membrane is still in position. 

glosso-pharyngeal nerve been traced up to the point 
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where it disappears under cover of the hyo>glossus muscle. 
There it divides into two branches. The smaller of the two 
extends forwards, upon the side of the tongue, and may be 
traced as far as a point midway between the root and the tip. 
The larger branch turns upwards, and is distributed to the 
mucous membrane which invests the posterior third of the 
dorsum linguae. It gives twigs to the vallate papillae, and 
some fine filaments may be followed to the anterior surface 
of the epiglottis. The glosso-pharyngeal nerve is a nerve of 
taste and of common sensibility. 

The lingual and hypoglossal nerves are described on pages 
182 and 196, and their terminal branches should now be 
traced as far as is possible. 

The internal laryngeal nerve gives a few delicate filaments 
to the glosso-epiglottic and pharyngo-epiglottic folds and the 
mucous membrane of the pharyngeal aspect of the tongue. 

The arteria profunda lingiice should be followed to the tip 
of the tongue, where it forms a small loop of anastomosis with 
its fellow of the opposite side. 

Septum IiingusB. — The septum of the tongue can be seen 
best in a transverse section through the organ. Such a 
section will also display, in a measure, the transverse and 
vertical muscular fibres. The septum is a median fibrous 
partition. It is strongest posteriorly, where it is attached 
to the hyoid bone. It does not reach the dorsum of the 
tongue, being separated from it by the superior longitudinal 
muscle. 


ENCEPHALON— THE BRAIN. 

Before the dissector commences the dissections of the brain 
he must be familiar with its main features and with the 
general arrangement of its parts. For this purpose he should 
obtain the half of a brain which has been divided by a 
median sagittal section, and from which the membranes have 
been removed, or a cast of such a specimen, and examine it 
from both its medial and its lateral sides (see Figs. 135, 136). 

The brain is that portion of the central nervous system 
which lies in the cranial cavity, where it is' surrounded by 
three membranes, the dura mater, which has already b^fi 
examined (p. 99), and the arachnoid and the pia mater, which 
VOL. in — 28 
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still cover the dissector’s own specimen and which will be 
examined at a later stage. 

The main part of the brain is formed by two somewhat 
hemispherical masses, called the cerebral hemisj>heres, which 
are so lar^ie, in the human subject, that when the brain is 
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missure; (3) by a thin membrane called the lamina terminalis, 
through which the fibres of the anterior commissure run 
(Figs. 136, 156, 159, 173). 

The two hemispheres constitute, together, the telencephalon^ 
which is the last formed, but the most highly developed, 
portion of the brain. Each hemisphere contains a cavity 
called the lateral ventricle^ and there are, therefore, in the 
telencephalon two lateral ventricles, a right and a left, known 
also, though less commonly, as the first and the second 
(Figs. 163, 164, 165). 

Immediately below and between the two cerebral hemi- 
spheres lies a portion of the brain called the diencephalon. 
It is continuous, posteriorly, with the mesencephalon or mid- 
brain, and, anteriorly and laterally, with the cerebral hemi- 
spheres. In the interior of the diencephalon there is a cavity 
called the third ventricle (Figs. 136, 168). The cavity is 
continuous, anteriorly, through apertures called the inter- 
ventricular foramina^ with the lateral ventricles of the telen- 
cephalon, and, posteriorly, with a canal, called the aquceductus 
cerebri^ which runs through the mid-brain and connects the 
cavity of the diencephalon with that of the rhombencephalon 
or hind-brain. 

When examined from its ventricular side, each half of the 
diencephalon is seen to be separated into two parts, a dorsal 
and a ventral, by an antero-posterior sulcus called the sulcus 
hypothalamicus \ the dorsal part is called the thalamus^ the 
ventral part is the hypothalamus. In Fig. 136 the point and 
the adjacent part of the arrow lie in the hypothalamic 
sulcus. 

The dorsal wall of the cavity of the diencephalon is called 
the roof of the third ventricle^ Viwdi from it a conical mass, called 
the pineal bod}\ projects backwards over the mid-brain ; it 
forms part of the epithalamus. The remainder of the epi- 
thalamus lies anterior and lateral to the pineal body, on the 
upper and posterior part of the thalamus, and it consists of the 
habenula and the irigonum habenulce^ on each side (Fig. 176). 

Forming part of the ventral wall of the diencephalon are 
two round, white bodies, called the corpora mamillaria^ and 
further forwards is a conical projection called the tuber 
cinereum^ which is connected with the hypophysis by a thin 
stalk, called the infundibulum (Figs. 136, 139). , All the parts 
of the ventral wall are parts of the hypothalamus. 

Ill— 28 a* 
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Behind and somewhat below the diencephalon lies the 
mesencephalon or mid-brain. It is separable into — ( i ) a dorsal 
portion, the lamina quadrigetnina or tectum, which is divided 
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by a longitudinal and a transverse sulcus into four rounded 
bodies called the colliculi ox corpora quadrigemina (Fig. 195); 
and (2) a ventral part, cut by a depression, the interpeduncular 
fossa^ into two rounded columns, the pedunculi cerebri The 
mid brain is traversed, between the lamina quadrigen^a and 
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the pedunculi, by a canal, termed«^he aquaeductus cerebri, 
which connects the third ventricle, inSSW4icncephalon, with 
the fourth ventricle, in the hind-brain. 

Still lower and more posteriorly — that is, below and behind 
the mid-brain — is the rfwmbencephalon or hind-brain. It also 
is separable into dorsal and ventral portions, and between 
them is the cavity of the hind-brain, called the fourth ventricle 
(Fig. 136). The dorsal portion is the cerebellum \ it lies im- 
mediately below the posterior parts of the cerebral hemi- 
spheres and above and behind the fourth ventricle. The 
ventral part of the hind-brain consists of an upper part, called 
the pons^ which is continuous with the pedunculi of the mid- 
brain, and a lower part, called the medulla oblongata^ which is 
continuous, below, with the spinal medulla. 

When the brain was removed, the dissector noticed that 
the cerebral hemispheres occupied the anterior and middle 
fossae of the cranium and that, more posteriorly, they lay on 
the tentorium cerebelli — a fold of dura mater which separated 
them from the hind-brain (Figs. 32, 35). The dissector noted 
also, after the removal of the tentorium cerebelli, that the 
hind -brain occupied the posterior fossa of the cranium, 
and that the mid -brain passed from the posterior fossa 
to the middle fossa through an oval notch, the incisura 
tentorii. 

The brain is surrounded by three membranes — the dura 
mater, the arachnoid, and the pia mater ; and between the 
arachnoid and the pia mater lie the main trunks of the blood 
vessels of the brain. 

The dura mater was examined during and after the removal 
of the brain from the cranial cavity (pp. 99-102) ; but, 
before the arachnoid, the pia mater, and the blood vessels 
which lie between them, are studied, the dissector must be 
acquainted, not only with the main subdivisions of the brain, 
but he must have also a good knowledge (i) of the names of 
the fissures and sulci of the cerebral hemispheres, (2) of the 
names and positions of their various borders, surfaces, and 
lobes, and (3) of the position of the cerebral nerves. He 
should, therefore, obtain a brain from which the membranes 
have been detached and in which the mid-brain has been 
divided horizontally so that the lower part of the mid-brain 
and the hind-brain can be removed He should obtain also 
a cerebral hemisphere which has been separated from its 
ni—28 6 
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fellow of the opposite side and from the mid-brain, and from 
which the membranes have been removed. 

If actual specimens cannot be obtained good casts will 
serve the present purpose. 
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Fig. 137.— View of the Hemispheres from above (semi-diagrammatic). 
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Having obtained the specimens, he must examine them 
rom above, from below, from the lateral and the medial 
ides ; and he should commence the inspection by examining 
he upper aspects of the specimens. As he does that he 
rifl note the difference between the blunt and rounded 
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anterior end, which is called the frontal pole^ and the more 
pointed posterior end, called the occipital pole^ and he cannot 
fail to note that the surface of each hemisphere, at which 
he is looking, is convex and is directed upwards and later- 
ally, and may therefore be termed the supero-lateral surface^ 
and he will note, further, that it is moulded into numerous 
curved ridges of cerebral substance. The ridges are called 
gyri^ and they are separated more or less completely from 
one another by narrow depressions, some of which are called 
sulci and others fissures. All the fissures and some of the 
sulci are named, but there are many small unnamed sulci. 

A mere glance will convince the dissector that the majority 
of the gyri, at which he is looking, run antero-posteriorly, but 
that two gyri on each side, which lie a little posterior to the 
centre of the antero-posterior length of the hemispheres, have 
an entirely different direction \ they run obliquely from below 
upwards and backwards. They form, therefore, distinct 
landmarks ; they are known as the anterior and posterior 
central gyri^ and the cleft which lies between them is called 

central sulcus {¥\g%. 135, 137) (O.T. fissure of Rolando); in 
the majority of cases its upper end cuts the upper or superth 
medial border of the hemisphere. 

Between the upper end of the central sulcus and the 
occipital pole of the hemisphere, but nearer the latter than 
the former, a deep cleft cuts the supero-medial border of 
the hemisphere, and extends for a short distance, laterally, 
on the supero-lateral surface ; it is the lateral part of the 
parietooccipital fissure (Fig. 137). 

The dissector should, if possible, insert the brain, or the 
model with which he is working, into a sagittal section of a 
skull of convenient size, and note that the upper end of the 
central sulcus corresponds with a point on the vertex of the 
skull which lies 12 mnu (half an inch) behind the centre point 
between the root of the nose and the external occipital pro- 
tuberance, the nasion and the inion respectively, and that 
the parieto-occipital fissure is placed about 6 mm. in front df 
the lambda. 

When the dissector has satisfied himself regarding the 
points mentioned, he should examine the supero-lateral 
surface of the hemisphere from the lateral side. Again he 
will note the general antero-posterior direction pf the gyri and 
sulci, and the markedly different direction of the central 
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sulcus and the anterior and posterior central gyri. He will 
note also that, immediately below the lower end of the central 
sulcus, more rarely continuous with it, there is a very well- 
marked antero-posterior cleft ; it is the posterior ramus of the 
lateral fissure (Sylvian) (Fig. 135). The lateral fissure com- 
mences on the inferior surface of the hemisphere (Fig. 138), 
and divides, immediately after it reaches the lateral surface, 
into anterior horizontal, anterior ascending, and posterior rami, 
all of which the dissector must identify (Figs. 135, 152). The 
posterior ramus is always easily identified, but the anterior 
rami may present difficulty. 

The part of the hemisphere which lies below the lateral 
fissure is the anterior part of the temporal lobe; it ends 
anteriorly in a rounded point called the temporal pole. 

The dissector should next turn his attention to the borders 
of the hemisphere as seen from the lateral side (Fig. 135). 
They are supero-media^ infero-lateral^ and superciliary. 

The supero-tnedial border is convex. It extends from the 
frontal pole to the occipital poky along the side of the 
superior sagittal venous sinus, and separates the supero lateral 
surface from the medial surface. 

The infero-lateral border is concavo-convex. It extends 
from the occipital to the temporal pole. Its posterior and 
larger part lies along the line of the transverse venous sinus, 
and its anterior part runs along the line of the petro squamous 
suture. It separates the supero- lateral surface from the 
posterior part of the inferior surface of the hemisphere. On 
this border, about a third of its length from the occipital 
pole, there is a distinct notch, called the pre occipital notchy 
caused by the terminal portion of a vein which descends on 
the hemisphere to the transverse sinus. 

The superciliary border extends from the temporal pole to 
the frontal pole. It corresponds in position, anteriorly, with 
the superciliary arch of the skull, and it separates the supero- 
lateral surface from the anterior or orbital part of the inferior 
surface. The dissector should verify the above statements by 
placing his specimen, if possible, in sagittal and horizontal 
sections of skulls of convenient size. 

For purposes of description and localisation the greater 
part of each hemisphere is divided, by means of fissures and 
sulci, into areas called lobes, and within the area of each lobe 
there are, as a rule, several gyri. 



GENERAL FEATURES 361 

Portions of four of the lobes, the frontal^ the parietal^ the 
occipital and the temporal^ are visible on the supero-lateral 
surface. 

The frontal lobe lies anterior to the central sulcus and 
above the stem and the anterior part of the posterior ramus of 
the lateral fissure. In it, immediately anterior to the central 
sulcus, is the anterior central gyrus, in which is the motor 
area of the cerebral cortex (Fig. 153). The anterior central 
gyrus is partially separated from the more anterior part of the 
frontal lobe by a precentral sulcus, which is generally divided 
into upper and lower portions. Anterior to the pre-central 
sulcus there are three gyri which run antero-posteriorly ; they 
are named from above downwards, the superior, middle, and 
inferior frontal gyri 135, 137). 

The dissector should note — (i) that the anterior horizontal 
and anterior ascending rami of the lateral fissure cut into the 
inferior frontal gyrus ; and (2) that, whilst the frontal lobe is 
partly covered by the frontal bone, a considerable part of its 
posterior portion, including the anterior central gyrus and 
the posterior parts of the antero-posterior gyri, is under cover 
of the anterior part of the parietal bone (Fig. 177). 

The parietal lobe is bounded, anteriorly, by the central 
sulcus ; posteriorly, by the parieto-occipital fissure and a line 
prolonged from it to a notch (Fig. 135) on the infero-lateral 
border called the pre- occipital notch ; inferiorly, by the posterior 
ramus of the lateral fissure, and a line prolonged backwards 
from the point where that fissure turns from a horizontal to a 
vertical direction to the line from the parieto-occipital fissure 
to the pre-occipital notch. The supero-lateral surface of the 
parietal lobe is separated into three main areas. Immediately 
posterior to the central sulcus is the posterior central gyrus. 
It is bounded, posteriorly, by the post-central sulcus, and it is 
the region of ordinary sensation (Fig. 153). Behind the 
post-central sulcus the parietal lobe is separated into an upper 
and a loiver parietal lobule, by an antero-posterior sulcus called 
the sulcus interparietalis proprius. 

The occipital lobe lies behind the parieto-occipital fissure 
and the line which connects that fissure with the pre-occipital 
notch. Its surface is divided into four areas by three sulci. 
The area in the region of the occipital pole is marked off by 
a curved sulcus, concave backwards, called the sulcus lunatus. 
The larger anterior part is divided by two antero-posterior 
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sulci, called the lateral occipital sulcus and paramedial occipital 
sulcus^ into three gyri — the superior, middle, and inferior. 

The lateral surface of the temporal lobe is divided by two 
sulci, which run antero-posteriorly, into superior, middle, and 
inferior temporal gyri. 

When the survey of the supero-lateral surface is completed, 
a specimen should be examined in which the lips of the 
lateral fissure have been separated or removed. In such a 
specimen it will be obvious that at the bottom of the fissure 
there is a sunken area of the brain cortex (Fig. 157). It is 
called the insula, and it is separated from the adjacent parts 
by a sulcus called the circular sulcus. 

After the general relations of the supero-lateral surface 
have been noted the medial surface of the hemisphere should 
be examined. Upon it, nearer its anterior than its posterior 
end, and nearer its lower than its upper border, will be seen 
the surface of section of the severed corpus callosum (Fig. 136). 

The corpus callosum consists of a trunk., which terminates 
posteriorly in a free, thick, rounded posterior end, called the 
splenium, and anteriorly in a bent anterior extremity called 
the genu. From the genu a tapering portion of the corpus 
callosum, termed the rostrum^ passes downwards and back- 
wards. It ends below in a thin lamina, called the lamina 
terminalis^ which descends till it reaches the ovoid transverse 
section of the optic chiasma, which connects together the two 
optic nerves. The lamina terminalis passes behind the optic 
chiasma, and joins the tuber ciner.eum in the floor of the 
third ventricle (Figs. 136, 159). The transverse, small and 
round, white bundle which passes through the lamina termin- 
alis, above the optic chiasma, is the anterior commissure. 

In the median plane, in the angle between the body, genu, 
and rostrum of the corpus callosum, there is a thin vertical 
lamina called the septum pellucidum. It is bounded below 
and behind by a flat band of white matter, called the fornix 
(Figs. 136, 156). 

The boundaries of the medial surface of the hemisphere 
are — (i) The supero-medial border^ which extends from the 
frontal pole to the occipital pole, land separates the medial 
from the supero-lateral surface. (2) The medial occipital 
border^ which extends from the occipital pole to the splenium 
of the corpus callosum ; it separates the medial surface from 
the posterior part of the inferior surface. (3) The medial 
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orbital border^ which runs from a point immediately in front 
of the optic chiasma to the frontal pole, separating the medial 
surface from the anterior part of the inferior surface. 

Between the medial occipital and the medial orbital 
borders the lower boundary of the medial surface is formed 
by the lower margin of the splenium and the lower margin of 
the fornix, which lie immediately above the diencephalon. 

The corpus callosum is separated frona the gyrus cinguli^ 
which is immediately adjacent to it, by the callosal sulcus 
(Fig. 136). 

I'he gyrus cinguli is separated from the adjacent parts of 
the medial surfaces of the frontal and parietal lobes by the 
sulcus cinguli^ which turns upwards at its posterior end, and 
cuts the supero-medial border of the hemisphere, a short 
distance behind the upper end of the central sulcus (Figs. 

136. 156). 

Some distance in front of its posterior end, the sulcus 
cinguli gives off a branch which ascends towards the supero- 
medial border. That branch is not named but it lies parallel 
with, or slightly in front of, the pre-central sulcus on the 
supero-lateral surface of the hemisphere. The portion of 
the medial surface of the hemisphere which lies between the 
posterior end of the sulcus cinguli and the unnamed upturned 
branch, corresponds in a general way with the upper ends 
of the posterior and anterior central gyri, and it is termed the 
paracefttral lobule 136, 159). 

The part of the medial surface above the sulcus cinguli 
and between the frontal pole and the paracentral lobule 
is the medial part of the superior frontal gyrus ; and the part 
which extends from the frontal pole to the optic chiasma, 
below the sulcus cinguli, is the gyrus rectus^ which will be 
seen also on the inferior surface. 

Behind the upturned, posterior end of the sulcus cinguli, 
but in direct line with its main portion, is a small separate 
sulcus, called the subparietal sulcus \ and cutting the supero- 
medial border of the hemisphere about a fourth of its length 
from the occipital pole is the parieto-occipital fissure^ which 
crosses the posterior part of the medial surface. The lower 
end of the parieto-occipital fissure joins an important fissure 
called the calcarine at an acute angle. That part of the 
medial surface which lies above the sub-parietal sulcus, and 
between the parieto-occipital fissure aiid the upturned end of 
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the sulcus cinguli, is termed the pmcuneus ; it is the medial 
part of the superior parietal lobule. 

Cutting the supero-medial border a short distance above 
the occipital pole is the calcarine fissure. It is a deep fissure 
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Fig. 138. —Inferior surfaces of Hemispheres (semi-diagrammatic). 


which runs forwards on the medial surface. It turns down- 
wards across the anterior part of the medial occipital border 
and at that point it is joined by the parieto-occipital fissure. 
Then it runs obliquely downwards and forwards in the 
posterior part of the inferior surface below the Splenium of the 
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corpus callosum. The wedge-shaped region of the cortex of 
the hemisphere between the calcarine fissure and the parieto- 
occipital fissure is called the cuneus; and the portion of the 
medial surface of the hemisphere below the calcarine fissure 
is the posterior portion of the lingual gyrus^ the remainder of 
which is on the inferior surface. Both the cuneus and the 
lingual gyrus are parts of the occipital lobe. 

In the majority of cases the posterior part of the medial 
surface of the occipital lobe is marked by a definite vertical 
depression caused by the posterior part of the superior 
sagittal sinus (Fig. 154). 

After the examination of the medial surface is completed, 
the dissector should examine the lower surface of a specimen 
from which the hind-brain and the lower part of the mid- 
brain have been removed (Fig. 138). 

Upon each side he >\ill note the three poles of the 
corresponding hemisphere — frontal, temporal, and occipital. 

The part anterior to the temporal pole is the anterior 
part of the inferior surface, and at the same time it is the 
inferior surface of the frontal lobe. 

It is bounded, anteriorly and laterally, by the superciliary 
border ; medially, by the medial orbital border ; and, 
posteriorly, in the lateral and greater part of its extent, by 
the stem of the lateral fissure, which separates it from the 
temporal lobe, but the medial part of its posterior boundary 
is a sulcus which intervenes between it and a small 
triangular area at the side of the optic chiasma, called the 
anterior perforated substance. Lying parallel with the medial 
orbital border is a sulcus, the olfactory sulcus^ in which the 
olfactory bulb and the olfactory tract are lodged. The gyrus 
which lies to the medial side of the olfactory sulcus is the 
gyrus rectus^ already seen on the medial surface of the hemi- 
sphere. The portion of the surface which lies lateral to the 
olfactory sulcus is concave, the concavity being due to the 
upward projection of the roof of the orbit on which it rests, 
and the gyri of this area are called orbital gyri. As a rule, 
there are four orbital gyriy a medial, a lateral, an anterior, 
and a posterior ; they are separated from one another by a 
series of sulci, the orbital sulciy which have, collectively, an 
H-shaped outline. 

The posterior part of the inferior surface, which lies 
behind the temporal pole, looks dowtiwards and medially, 
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when the brain is in position in the cranium. It rests, in 
the posterior part of its extent, upon the tentorium cerebelli, 
and, more anteriorly, upon the anterior surface of the petrous 
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portion of the temporal bone and the great win^^ of the 
sphenoid. On account of its relation to the tentoiiuin, it is 
frequently called the tentorial surface. 

The posterior part of the inferior sinface is bounded 
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anteriorly by the temporal pole, posteriorly by the occipital 
pole ; laterally by the infero-lateral border, which separates it 
from the supero-lateral surface ; medially, in the posterior 
part of its extent, by the medial occipital border, which 
separates it from the medial surface, and, more anteriorly, by 
a fissure called the chorioidal fissure, which lies between it and 
the sublentiform portion of the hemisphere. 

Upon the part which rests upon the petrous portion of the 
temporal bone, a short distance posterior to the temporal 
pole, will be seen a depression produced by the eminentia 
arcuata of the temporal bone. The part of the brain cortex 
which lies immediately antero lateral to the depression rests, 
in the ordinary position, on the tegmen tympani and the 
petro-squamous suture. It lies, therefore, immediately above 
the epi-tympanic recess or attic of the tympanic cavity, from 
which it is separated merely by its membranes and a very 
thin plate of bone. 

Crossing the medial occipital border, a short distance 
posterior to the corpus callosum, is the stem or anterior part 
of the calcarine fissure^ already mentioned. It runs forwards 
for a short distance on the posterior part of the inferior 
surface. The part of the cortex between it and the splenium 
of the corpus callosum is the isthmus ; it is continuous, above, 
with the gyrus cinguli, and, below, with the hippocampal gyrus. 
The hippocampal gyrus runs forwards and its anterior end 
turns upwards forming a hook-shaped bend, called the uncus. 
The posterior part of the hippocampal gyrus is termed the 
paradentate area (Fig. 156), and the anterior part is known 
as the piriform area. Continuous with the paradentate 
area, but lying posterior to it and below the stem of the 
calcarine fissure, is the lingual gyrus^ which runs b^ickwards 
and turns round the medial occipital border to the medial 
surface of the occipital lobe, where it was previously noted. 
Lateral and anterior to the piriform area, and on a lower 
plane, is a small but definite fissure, called the rhincU 
fissure^ and posterior to the rhinal fissure and lateral to the 
paradentate area and the lingual gyrus, on a lower plane, is 
a definite sulcus, which runs antero-posteriorly, and is called 
the collateral fissure. The gyrus which lies -below and lateral 
to the collateral fissure has been termed the fusiform gyrus ; 
it is also called the occipito-temporal gyrus. Between it and 
the infero-lateral border lies the inferior temporal sulcus, 
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which separates it from the inferior part of the inferior 
temporal gyrus (Fig. 13S). 

When the survey of the inferior surfaces of the cerebral 
hemispheres is completed, the inferior aspect of a brain, or 
a cast, in which the mid- and hind-brain sections are still in 
situ^ or in which they can be replaced, should be examined. 

When that is done it will be noted that the posterior 
sections of the inferior surfaces of the hemispheres are 
concealed by the cerebellum, but the more anterior parts of 
the inferior surfaces are still visible. Between the anterior 
parts of the inferior surfaces, in the median plane, is the 
anterior part of the longitudinal fissure. Behind the 
anterior part of the longitudinal fissure lies the optic chiasma^ 
but if the chiasma is carefully turned backwards, the lamina 
terminalis will be seen passing upwards and forwards into the 
longitudinal fissure (Fig. 162). At its antero-lateral angles 
the optic chiasma receives the optic nerves, and from each 
postero-lateral angle it gives off an optic tract, which runs 
postero-laterally and disappears from view under cover of 
the piriform area. 

Behind the optic chiasma is the tuber cinereum with the 
infundibulum projecting from its apex to connect it with the 
hypophysis. Behind the tuber cinereum lie two round white 
bodies called the corpora mamillaria, and still more posteriorly 
is the deepest part of the interpeduncular fossa^ which lies 
between the medial borders of the pedunculi cerebri. The 
superior boundary of the interpeduncular fossa is the posterior 
perforated substance. 

The pedunculi cerebri run upwards, forwards and laterally, 
at the sides of the interpeduncular fossa. The upper end 
of each disappears into the base of the corresponding hemi- 
sphere, and its lower end is continuous with the pons of the 
hind-brain. 

Springing from the medial side of each pedunculus is the 
corresponding oculo- motor nerve, and curving round its 
lateral side is the trochlear nerve. 

Below the pedunculi cerebri of the mid-brain is the pons 
of the hind-brain, which is connected, on each side, with the 
corresponding hemisphere of the cerebellum. 

Springing from each side of the pons, immediately medial to 
the corresponding hemisphere of the cerebellum, are the motor 
root and sensory root of the trigeminal nerve of that side. 
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Below the pons, in the vallecula between the hemispheres 
of the cerebellum, is the 7 nedulla oblongata. Springing from 
the sulcus between the medulla oblongata and the pons, are 
the abducens, the facial, and the acoustic nerves, in that 
order from the median plane to the lateral border, on each 
side. 

The medulla oblongata is cleft, in the median plane, by an 
anterior longitudinal fissure which is bounded, on each side, by 
a longitudinal elevation called a pyramid. At the lateral side 
of the upper part of each pyramid is an oval prominence 
called the olive^ and between the olive and the pyramid 
lie the fila of the hypoglossal nerve \ whilst attached to the 
sides of the medulla oblongata, a little dorsal to the olive, 
are the fila of the glosso-pharyngeal, the vagus, and the 
accessory nerves, in that order from above downwards. 

At the sides of the pons and the medulla oblongata are 
the inferior surfaces of the hemispheres of the cerebellum. 

When the positions of the fila of origin of the cerebral 
nerves have been noted, the hind-brain and the lower part 
of the mid-brain should be removed. When that has been 
done the posterior sections of the inferior surfaces of the 
hemispheres will be exposed. They are separated from 
each other, posteriorly, in the median plane, by the posterior 
part of the longitudinal fissure, but they are united, more 
anteriorly, immediately dorsal to the anterior part of the mid- 
brain, by the splenium of the corpus callosum (Fig. 138). 

When the points mentioned above have been verified the 
dissector should examine the dorsal aspect of the hind-brain, 
which is formed by the cerebellum, and he should note that 
it is separable into two hemispheres united by a median ridge 
called the superior vermis. The antero- posterior length of 
the superior vermis is not so great as the antero-posterior 
length of the hemispheres ; therefore the hemispheres are 
separated, anteriorly, by an anterior notch and, posteriorly, by 
a posterior notch. 

The dissector should terminate his inspection of the general 
features of the brain by gently separating the medulla oblongata 
from the inferior aspect of the cerebellum, if he is dealing 
with a specimen and not a cast ; when he has done that, he 
will be able to convince himself that the roof of the cleft or 
vallecula^ in which the medulla oblongata lies, formed by 
the inferior part of the middle portion of the cerebellum, 
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which projects downwards into the vallecula, and is called 
the inferior vermis. 

When the inspection of specimens from which the mem- 
branes have been removed is finished, the dissector should 
turn to the examination of the membranes which still cover 
his own specimen; they are the arachnoid and the pia mater. 

Arachnoidea ^cephali. — The arachnoid forms an inter- 
mediate covering for the brain. It is placed between 
the dura mater and the pia mater ; it is directly continuous 
with the arachnoid of the spinal medulla; and it is con- 
nected with the dura mater and the pia mater along the 
nerve roots and along the blood vessels of the brain. It 
is an exceedingly thin and delicate membrane, which can 
be seen best on the base of the brain, because, in that 
locality, it is not so closely applied to the pia mater as 
elsewhere. Unlike the pia mater it does not (except in 
the case of the longitudinal and the lateral fissures) dip 
into the sulci or fissures on the surface of the cerebrum and 
cerebellum. It bridges over the inequalities on the surface 
of the brain and it is spread out in the form of a very distinct 
sheet over the medulla oblongata, the pons, and the hollow 
on the lower surface of the brain which lies anterior to the 
pons. The cut ends of several of the cerebral nerves will 
be seen passing through the arachnoid ; whilst, anteriorly, 
immediately to the lateral side of the optic nerve, the internal 
carotid artery will be noticed piercing it. 

Oavum Subarachnoideale. — The interval between the arach- 
noid and the pia mater receives the name of the subarachnoid 
space. It contain^ the subarachnoid fluid, and is broken up 
by a meshwork of fine filaments and trabeculae, which connect 
the two bounding membranes (viz., the arachnoid and the pia 
mater), in the most intimate manner, and which form a 
delicate sponge-like interlacement between them. Where 
the arachnoid passes over the summit of a cerebral gyrus, 
and is consequently closely applied to the subjacent pia mater, 
the meshwork is so close and the trabeculae so short that the 
two membranes cannot be separated from each other. To 
the dissector they appear to form a single lamina. In the 
inten^ls between the rounded margins of adjacent gyri distinct 
angular spaces exist between the arachnoid and the pia mater. 
In those spdces the subarachnoid tissue can be studied, and 
it will bf ^ seen that the spaces serve as communicating 
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channels for the free passage of the subarachnoid fluid from 
one part of the brain to another. The larger branches of 
the arteries and veins of the brain traverse the subarachnoid 
space; their walls are directly connected with the subarachnoid 
trabeculae and are bathed by the subarachnoid fluid. 

CistemaB Subaxachnoideales. — In certain situations the 
arachnoid is separated from the pia mater by intervals of 
considerable depth and extent. Such expansions of the 
subarachnoid space are termed subarachnoid cisterns. In 
them the subarachnoid tissue is relatively reduced. There 

Vein Subarachnoid space and trabeculae 

mater 

Subdural space 
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Fig. 140. — Diagrammatic section through the Meninges of 
the Brain. (Schwalbe.) 

CO. Grey matter of cerebral gyri. 

is no longer a close meshwork ; the trabeculae connecting the 
two bounding membranes take the form of long filamentous 
intersecting threads which traverse the spaces. The dissector 
will obtain a beautiful demonstration of the conditions de- 
scribed by dividing the sheet of arachnoid which is spread 
over the medulla oblongata and pons, and turning the two 
pieces gently aside. The division must be made in the 
median plane with scissors. 

Certain of the cistemae require special mention. The 
largest and most conspicuous is called the cistema cerebello- 
mcdullaris (O.T. magna) (Fig. 14 1). It is a direct upward 
continuation of the posterior part of^the subarachnoid space 
of the spinal meninges into the posterior part of the cranium, 
It is formed by the arachnoid membrane bridging over the 
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wide interval between the medulla oblongata and the 
posterior part of the inferior surface of the cerebellum. 

The cisttma pontis is the name given to another of the 
subarachnoideal spaces. It is the continuation upwards, 
on the floor of the cranium, of the anterior part of the sub- 
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arachnoid space of the spinal meninges. In the region of 
the medulla oblongata it is continuous, on each side, with 
the cerebello-medullary cistern, so that that s’ hdivision of 
the brain is completely surrounded by a wide subarachnoid 
space. Within the cisterna pontis are the vertebral and 
basilar arteries. 
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Anterior to the pons the arachnoid membrane crosses 
between the projecting temporal lobes, and covers in the 
deep hollow in that region of the base of the brain. The 
space so enclosed is called* the cistema interpeduncularis^ and 
within it are placed the large arteries which take part in the 
formation of circulus arteriosus. The cisterna interpedun- 
cularis is continuous, anteriorly, with the cisterna chiasmatis^ 
which lies anterior to the optic chiasma and lodges the anterior 
cerebral arteries (Fig. 141 ). 

All the subarachnoid cisterns communicate in the freest 
manner with one another, and also with the narrow sub- 
arachnoid intervals on the surface of the cerebrum. The 
subarachnoid space does not communicate in any way with 
the subdural space. In certain localities, however, it com- 
municates with the ventricular system of the brain by small 
apertures. Three such apertures are described in connection 
with the fourth ventricle, whilst another slit, on each side, 
is said to lead from the cisterna interpeduncularis into the 
lower and anterior end of the corre'?ponding inferior horn of 
the lateral ventricle. 

Extending laterally from the cisterna interpeduncularis, 
on each side, is the cisterna fossce lateralis cerebri^ which 
runs along the stem of the lateral fissure into the lateral fossa, 
which is the recess in which the insula lies. In it lie the 
middle cerebral vessels. Anteriorly, the cisterna chiasmatis 
is continuous with a prolongation which extends into the 
longitudinal fissure along the anterior cerebral vessels. A 
dilatation of the subarachnoid space over the dorsum of 
the mid-brain, around the great cerebral vein (O.T. vena 
magna Galeni), is called the cistema vena magnce cerebri. 

The cisterna venae magnne cerebri was opened when the 
mid-brain was divided, during the removal of the brain. 
The dissector should now examine the other cisternse by 
carefully dividing the arachnoid, where that has not already 
been done. 

Dissection , — Divide the arachnoid, in the median plane, 
along the anterior surfaces of the medulla oblongata and the 
pons (if the division has not been made previously), and turn 
the flaps to the sides. When that has bebn done the upper ends 
of the vertebral arteries, and the basilar artery, which is formed 
by their union, will be exposed, lying in the cistema pontis. 

Carry an incision backwards and laterally, through each flap 
of arachnoid, into the angle between the m^uUa oblongata and 
in— 24 b 
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the posterior part of the inferior surface of the cerebellum, and 
so open the large cistema cerebello-medullaris. It lies between 
the inferior vermis of the cerebellum and the dorsal surface of 
the medulla oblongata, and it communicates, through the thin 
dohsal wall of the medulla oblongata, with the cavity of the 
hind-brain, which is called fourth ventricle. Note that a large 
branch of each vertebral artery, called the posterior inferior 
cerebellar, passes into the cerebello-meduUary cistern, on its 
way to its distribution to the posterior part of the inferior aspect 
of the cerebellum. 

Turn ^ain to the lower surface of the pons, and carry the 
median incision in the arachnoid, forwards, into the inter- 
peduncular region, as far as the posterior border of the in- 
fundibuliun, and so oj^n the cistema interpeduncularis. Note 
that the arachnoid which forms the floor or inferior wall of the 
interpeduncular cistern is perforated posteriorly, on each side, 
by the oculo-motor nerve, and anteriorly and more laterally by 
the internal carotid artery. 

Take away the arachnoid which forms the lower wall of the 
cistema interpeduncularis, and so expose the basilar artery as 
it terminates in its two posterior cerebral branches. Find also 
the two posterior communicating arteries, which mn forwards, 
one on each side, from the corresponding posterior cerebral 
artery, to join the internal carotid arteries, which enter the 
antero-lateral angles of the cistema interpeduncularis. 

Draw the optic chiasma carefully backwards and cut through 
the arachnoid immediately in front of it, to open the cistema 
chiasmatis. Carry the incision in the arachnoid of the cistema 
chiasmatis laterally, round the lateral borders of the optic 
chiasma, and note that the cistema chiasmatis communicates, 
round the margins of the chiasma, with the cistema inter- 
peduncularis. Take away the arachnoid which has already 
been divided, and note that beyond the lateral borders of the 
optic chiasma, both the cistema interpeduncularis and the 
cistema chiasinatis are prolonged laterally, on each side, between 
the frontal and the temporal regions ,of the brain, into the stem 
of the lateral fissure. 

Clean the internal carotid arteries as they lie at the sides of 
the optic chiasma, and note — (i) that each conununicates with 
the corresponding posterior cerebral artery by means of the 
posterior communicating artery ; (2) the division of each 

internal carotid into a middle and an anterior cerebral branch. 
The middle cerebral branch runs laterally into the stem of the 
lateral fissure, and the anterior cerebral turns medially above the 
optic chiasma, in the cistema chiasmatis, to reach the longi- 
tudinal fissure, into which it passes ; but as it enters the Assure 
it is connected with its fellow of the opposite side by the anterior 
commtmicating artery. 

It is not advisable to follow the cerebral arteries further 
at this stage. 

Granulatiolies Arachnoideales (O.T. Pacchionian Bodies). 
— ^The connection of the arachnoideal granulations with the 
arachnoid has been referred to already (p. 100). 
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BLOOD VESSELS OF THE BRAIN. 

The dissector should commence his study of the blood 
vessels of the brain by an inspection of the veins of the brain. 
He will readily find and easily follow some of the venous 
blood channels, but he will have considerable difficulty in 
tracing others from their commencements to their termina- 
tions. Indeed, it may be that he will have to refer to specially 
prepared specimens for confirmation of some of the points 
about to be noted. 

The Veins of the Brain. — The venous channels of the 
brain include the venous blood sinuses of the dura mater, 
and the veins which open into them. The venous sinuses 
were noted when the dura mater was studied after the 
removal of the brain (pp. 113, 114, 115). 

Veins of the Cerebral Hemispheres. — The veins which 
join the venous sinuses of the dura mater, and their tributaries 
are still in situ. The majority of them lie in the subarachnoid 
space on the surfaces of the hemisphere, but a few issue from 
the interior of the brain. One of the latter, the great cerebral 
vein, was seen when the upper parts of the brain were re- 
moved from the cranium (p. 108). It emerges from beneath 
the splenium of the corpus callosum, and runs upwards and 
backwards, in the cistern of the great cerebral vein, to terminate 
by joining the anterior end of the straight sinus in the tentorium 
cerebelli (p. 107, Fig. 35). The cut end of it can still be 
seen lying in the cistern, immediately posterior to the splenium 
of the corpus callosum. ' 

Entering the great cerebral vein on each side is a tributary 
called the basal vein ; it runs round the side of the 
pedunculus cerebri, from the region of the anterior perforated 
substance. The basal vein is formed, in the subarachnoid 
space below the anterior perforated substance, by the union 
of three veins, viz., (i) the anterior cerebral vein with (2) a vein 
from the surface of the insula, called the deep middle cerebral 
vtin^ and (3) the anterior striate vein^ which issues from the 
substance of the brain. The anterior cerebral vein drains the 
greater part of the medial surface of the hemisphere of the 
same side and issues from the anterior part of the longitudinal 
fissure* immediately anterior to the optic chiasma; then it 
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crosses the anterior perforated substance, on its way to its 
termination in the basal vein. 

The dissector may find it difficult or even impossible to 
demonstrate the basal vein and its tributaries if the veins are 
empty, but in a certain number of specimens they are found 
without difficulty. 

The veins of the supero-lateral surface of the hemisphere 
are divided into two groups — the superior and the inferior 
cerebral veins. 
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The superior cerebral veins run upwards towards the supero- 
medial border of the hemisphere where they terminate in the 
superior sagittal sinus. They vary in number from six to 
twelve. The more anterior veins enter the sinus at right 
angles, but the orifices of the more posterior veins are directed 
obliquely forwards — that is, against the blood stream in the 
sinus (Fig. 143)- 

The majority of the inferior cerebral veins converge towards 
the posterior ramus of the lateral fissure, where they terminate 
in the superficial middle cerebral vein, which runs forwards, 
along the fissure, and then, leaving the posterior branch of 
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the fissure, it turns medially, along the stem of the fissure, and 
ends in the cavernous sinus. If the vein is traced, its ter- 
minal cut end will be found in the region of the anterior part 
of the interpeduncular fossa. 

The inferior cerebral veins which do not terminate in the 
superficial middle cerebral vein run downwards, towards the 
infero-lateral border of the hemisphere, and they end in the 
transverse sinus. 

In almost all cases there is a direct communication 
between the superior sagittal sinus and the posterior part of 
the superficial middle cerebral vein, by means of a vein which 
is called the or superior anasiomoiic vein ; and, very 

frequently, the posterior part of the superficial middle 
cerebral vein communicates with the transverse sinus, through 
one of the inferior cerebral veins which opens into both, and 
which is called the inferior or small anastomotic vein. Both 
the communications may become of importance in cases in 
which the posterior part of the superior sagittal sinus or the 
commencements of both transverse sinuses are obstructed. 

The majority of the veins on the medial surface of the 
hemisphere terminate in the anterior cerebral vein, which 
runs along the upper surface of the corpus callosum, but some 
end in the inferior sagittal sinus, and some ascend to the 
superior sagittal sinus. 

The veins from the anterior part of the inferior surface of 
the hemisphere jo.in either the superficial middle cerebral vein 
or the anterior cerebral vein ; those from the posterior part 
of the inferior surface pass to the basal vein, to the superior 
petrosal sinus, to the straight sinus, and to the transverse 
sinus. The veins from the interior of the hemispheres 
which join the great cerebral vein will be described later 
(see p. 444). 

Veins of the Mid-Brain. — There are no large veins from 
the mid-brain, and the small veins which return the blood 
from that part of the brain end either in the great cerebral 
vein, or in the basal veins, or in both. 

Veins of the Cerebellum. — The veins on the superior 
surface of the cerebellum pass forwards ; some terminate in 
the great cerebral vein, others in the superior petrosal 
sinuses. Some of the veins of the inferior aspect of the 
cerebellum end in the straight sinus, others in the transverse 
siau% the occipital sinus, or an inferior petrosal sinus. 
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Veins of the Pons. — The veins from the upper part of the 
pons join the basal vein, and those from the inferior part 
either join the cerebellar veins or they end in the inferior 
petrosal sinuses. 

Veins of the Medulla Oblongata. — The smaller veins of 
the medulla oblongata converge to an anterior and a posterior 
median vein, or they run along the roots of the last four 
pairs of cerebral nerves. The anterior median vein com- 
municates, above, with the veins of the pons, and, below, 
with the veins of the spinal medulla. The posterior median 
vein also communicates, below, with the veins of the spinal 
medulla, and it terminates, above, either in the inferior 
petrosal sinuses or in the basilar plexus. The efferents 
which accompany the last four cerebral nerves end either in 
the inferior petrosal sinuses, in the upper parts of the internal 
jugular veins, or in the pharyngeal plexus. 

Arteries which supply Blood to the Brain. — Four main 
arterial trunks carry blood into the cranium for the supply 
of the brain — viz., the two internal carotid arteries and the 
two vertebral arteries. The vertebral arteries enter through 
the foramen magnum, whilst the internal carotid arteries gain 
admittance through the lacerate foramina, after traversing the 
carotid canals. Both the vertebral and the internal carotid 
arteries were divided when the brain was removed from the 
cranium. The cut ends of the internal carotids will be seen, 
at the base of the brain, close to the sides of the optic 
chiasma. When the remains of the membranes are taken 
away from around it, each internal carotid will be found to 
divide, a short distance above its cut extremity and immedi- 
ately below the anterior perforated substance, into a larger 
branch, the middle cerebral artery, which runs laterally, and 
a smaller branch, the anterior cerebral artery, which runs 
medially. 

The vertebral arteries curve round the sides of the medulla 
oblongata and they unite at its upper border, in the median 
plane, to form the basilar artery, which runs to the upper 
border of the pons, where it divides into the two posterior 
cerebral arteries. 

But the cerebral arteries which spring from the internal 
carotid arteries of opposite sides are brought into association 
with one another, and with the posterior cetebral arteries, 
which spring from the basilar, by a remarkable and complete 
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series of anastomoses which take place at the base of the 
brain, as well as by the anastomoses of their terminal branches 
in the pia mater on the surfaces of the hemispheres. 

The more striking series of anastomoses are those at the 
base of the brain ; they constitute the circulus arteriosus 
(Willis), and the arteries which take part in the formation of 
the circle lie in the cisterna interpeduncularis and the cisterna 
chiasmatis. 

Circulus Arteriosus (O.T. Circle of Willis). — The series 
of anastomoses which forms the arterial circle lies at the 



bese of the brain, in the deep hollow anterior to the pons 
and around the optic chiasma. The so-called circle has, 
in reality, a heptagonal or hexagonal outline, and the vessels 
which compose it lie, as already stated, in the cisterna inter- 
peduncularis and the cisterna chiasmatis. Anteriorly it is 
formed by the anterior communicating artery, which links 
together the two anterior cerebral arteries. On each side is 
ijtte posterior communicating artery, connecting the internal 
(from which the anterior cerebral springs) with the 
I^M^rior cerebral The arterial ring is completed posteriorly 
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the central system, the vessels which constitute that 
group do not anastohMjjrf with each other. The cortical 
vessels supply the cerebral cortex and the finer branches, 
which ramify in the pia mater, anastomose with one another ; 
therefore, the neighbouring vascular distcicts of the cerebral 
cortex £tre not sharply cut off from one^afiodier. 

Ajteri» Vertebrales. — Each vertebral aWierj^-^nters the sub: 
arachnoid space, in the upper part ofc. the vertel^^ canal, by 
piercing the. dura mater and the arachhoid. Gaining the 
interior of th^ cranium, through the fbramen magnum, it 
runs upwards, at first, on the side of the medulla oblongata, 
but it soon inclines to the anterior aspect of the medulla 
oblongata, and, meeting its fellow of the opposite side in 
the median plane, it unites with it, at the lower border of 
the pons, to form the basilar artery. 

The branches given off from the intracranial part of the 
vertebral artery are ; — 

1. Posterior spinal. I 3. Anterior spinal. 

2. Posterior inferior cerebellar. [ 4. Bulbar. 

Arieria Spinalis Posterior . — The posterior spinal artery is 
the first branch given off from the vertebral* artery after it 
pierces the dura mater. It passes, downwards, on the spinal 
medulla along the line of the posterior nerve-roots (p. 90). 

Arteria Cerebelli Inferior Posterior . — The posterior inferior 
cerebellar arteryris the largest branch of the vertebral artery. 
It takes origin immediately above the posterior spinal artery, 
and pursues a tortuous course backwards, on the side of the 
upper part of the medulla oblongata, between fila of the 
hypoglossal nerve, and then between fila of the vagus. 
Finally, turning round the restiform body, it gains the vallecula 
of the cerebellum and enters the cistema cerebello-medullaris, 
where it ends by dividing into two terminal branches. One 
of the branches ramifies on the posterior part of the inferior 
surface of the corresponding cerebellar hemisphere, the other 
runs backwards, in the vallecula, in the groove between the 
vermis and the hemisphere supplying both. The trunk of 
the artery gives branches to the medulla oblongata which 
supply, the olive, and the fibres of the spino-cerebellar, the 
spino -thalamic, the rubro- spinal, and the olivo- cerebellar 
traiQl^jts well as the nuclei of the vagus and glosso-pharyngeal 
tBury and Stopford). 

ASbf iiffi/af lAmitfior . — The anterior sninal artery arises 



BLOOD VESSELS OF THE BRAIN 


383 


near the lower border of the pons, and it is rare to find the 
vessels of the two sides of equal size. They converge, on 
the anterior surface of the medulla oblongata, and unite 
to form the commencement pf the median vessel which 
extends downwards on the ventral face of the spinal medulla. 

The bulbar arteries are minute vessels which enter the 
substance of the medulla oblongata ; they spring both from the 
vertebral artery itself and also from its branches. 
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Arteria Basilaris. — The basilar artery runs from the lower 
border to the ujiper border of the pons, occupying the median 
groove of the pons and lying in the median part of the cisterna 
pontis. It is formed, at the lower border of the pons, by the 
union of the two vertebral arteries, and it divides, at the upper 
border, into the two posterior cerebral arteries. It is sup- 
ported anteriorly by the basilar portion of the occipital bone 
and the dorsum sell® of the sphenoid (Fig. 38). 

The majority of the branches which spring from the basilar 
artery arise from its sides and pass laterally from it. They 
are : — 


1 Pontine. 

2 Internal auditory, 

3. Anterior inferior ccrehclUir. 


4. Superior cerebellar, 

5. Posterior cerebral. 
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Rami ad Ponfem, — The pontine branches are numerous 
slender twigs which run, laterally, on the surface of the pons 
before they enter its substance. 

Arteria Auditiva Interna. — The internal auditory artery 
will be seen amongst the pontine branches. It accompanies 
the acoustic nerve into the internal acoustic meatus, and is 
distributed to the internal ear. 

Arteria Cerebelli Inferior Anterior. — The anterior inferior 
cerebellar artery inclines postero-laterally to reach the anterior 
part of the inferior surface of the cerebellum. 

Arteria Cerebelli Superior. — The superior cerebellar artery, 
on each side, is a large vessel which springs from the basilar 
close to its termination. It winds laterally and backwards, 
round the corresponding pedunculus cerebri, along the upper 
border of the pons, to the upper surface of the cerebellum, 
where its terminal branches ramify before entering the grey 
matter. 

Arteria Cerebri Posterior. — Immediately beyond the origin 
of the two superior cerebellar arteries the basilar artery 
bifurcates into the two posterior cerebral arteries, which 
diverge from each other and curve laterally and backwards 
round the mesencephalon. Then they run backwards towards 
the inferior surface of the splenium of the corpus callosum. 
In the first part of its course each posterior cerebral artery lies 
deeply, in the interval between the corresponding pedunculus 
cerebri and the hippocampal gyrus ; then it enters the cal- 
carine fissure, and ends, in the fissure, by dividing into two 
terminal branches, viz., the calcarine and the parieto occipital 
(Figs. 146, 147). 

The oculo motor nerve passes forwards in the interval 
between the posterior cerebral and the superior cerebellar 
arteries, close to the place where they arise from the basilar ; 
and the small trochlear nerve winds round the pedunculus 
cerebri below the posterior cerebral artery. 

The following branches spring from each posterior 
cerebral artery : — 


( Postoro-median. 
Central or basal -j Postero-lateral. 

I Posterior chorioidal. 


i Tt*inix)ral. 
Cortical Calcarine. 

f Parieto-occipital. 


The postero-median central arteries arise close to the origin of the parent 
trunk. They proceed upwards, in the in^rval between the |)edunciili cerebri, 
and, after piercing the substantia perfc^llilt posterior (O.T. posterior per* 
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forated spot), they supply the hypothalamus, the thalamus, and the medial 
part of the pedunculus cerebri. 

The postero lateral central arteries are small slender twigs which arise 
on the lateral surface of the pedunculus cerebri, and go to the lamina 
quadrigemina and the thalamus. 

The posterior chorioidal artery goes to the tela chorioidea of the third 
ventricle and the chorioid plexus of the lateral ventricle (Figs. 148 and 
163). 

The cortical branches are distributed to the medial, 
inferior, and supero-lateral surfaces of the posterior part of 
the hemisphere (Figs. 146, 147, 148). 

Tlic temporal branche^^ two or three in number, turn l.aterally, over the 
hippocampal gyrus, and ramify on the inferior surface of the temporal lobe 
of the cerebrum (Figs. 146 and 147). 

caharine hramh follows the c.alcarinc fissure to the occipital pole 
of the cerebral hemisphere, round which it turns to reach the lateral surface 
of the occipital lobe. It is the chief artery of supply to the cuneus and the 
lingual g\rus, and is therefore specially concerned in the nutrition of the 
visual centres of the cerebral cortex (Fig. 146). 

The </)>//«/ is the smaller of the two terminal branches 
of the jiostorior cerebral. It runs upwards in the parieto occipital fissure, 
and at the supero-medial margin of the hemisphere it curves laterally to 
reach the supero-lateral surface of the occipital lobe. It supplies branches 
to the cuneus and pra.'cuneus (Figs. 146, 14S) 

Arteria Carotis Interna. — The cut extremity of the internal 
carotid arteiy will lie found at the lateral side of the optic 
chiasma, in the angle between the optic nerve and the optic 
tract. riience the artery turns laterally, below the substantia 
perfoiata anterior, close to the commencement of the lateral 
fissure, and it ends by dividing into the anterior and middle 
cerebral arteries (Fig. 144). The middle cerebral artery is the 
larger of the two terminal branches. It appears to be the 
continuation of the parent trunk and it runs laterally into the 
stem of the lateral fissure. The anterior cerebral artery^ on 
the other hand, passes medially from the internal carotid, 
almost at a right angle. Consequently emboli pass more 
fre(|uently into the middle cerebral than into the anterior 
cerebral artery. From each internal ^wj^tid artery, after it 
has emerged from the cavernou^ sinus *(p,r239), the following 
branches arise : — 

1. Ophthalmic (already studied, I 3 C horioidal. 

p. 252). ! 4. Middle cerebral. 

2. Posterior communicating. 1; 5. Anterior cerebral. 

Arteria Communicans posteirior communi- 

cating artery, as a rule, is 4%len6fir.^ branch which passes 

VOU III — 26 
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backwards to join the posterior cerebral, l)etween iis postero- 
median and postero-lateral groups of central twigs (Fig. 144). 

Arteria Chorioidea . — The chorioidal artery enters the 
inferior cornu of the lateral ventricle, and passes into the 
chorioid plexus in that cavity (Fig. 147). 

ArterisB Cerebri Anteriores. — Each anterior cerebral artery 
runs first horizontally, above the optic chiasma, towards the 
median plane (Figs. 146, 147). Then, bending sharply upon 
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itself, it turns upwards, in the anicnoi pail ol the longitudinal 
fissure, anterior to the lamina terminalis, and along the rostrum 
to the genu of the corpus callosum, round which it bends ; 
then it passes backwards, along the medial fare of tlic (oire 
sponding hemisphere, on the uppet surface <if the ( or[)us 
callosum, to the parieto-occipital fissure (Idg. i \()). As it 
lies anterior to the lamina terminalis it is connected \sith the 
opposite anterior cerebral artery by the anterior communuatui^ 
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artery, and as it passes along the longitudinal fissure, between 
the hemispheres, it lies close to its fellow of the opposite side. 
Numerous branches proceed from each anterior cerebral artery : — 
Basal or central { Antero-medial. 

[ Medial orbital. 

rr»rtiVal J Anterior medial frontal. 

j Intermediate medial frontal. 

I Posterior medial frontal. 


The antero medial arteries pierce the base of the brain anterior to the 
optic chiasma. They supply the rostrum of the corpus callosum, the 
lamina terminalis, and the septum pellucidum. 

The cortical branches supply the greater part of the 
medial surface of the hemisphere and parts of the orbital 
and supero-lateral surfaces (Figs. 146, 147, 148). 

The medial orbital branches are two or three in number. They turn 
round the margin of the longitudinal fissure to reach the medial part of the 
orbital surface of the frontal lobe. They supply the gyrus rectus, the olfactory 
tract and bulb, and the medial orbital gyrus (Figs. 146 and 147). 

The afiterior medial frontal artery ramifies upon the anterior part of the 
medial surface of the frontal lobe, and its terminal twigs turn round the 
upper margin of the cerebral hemisphere, and supjdy the upper part of the 
supero lateral surface of the frontal lobe (Fig. 146). 

The intermediate medial frontal artery ramifies on the medial surface 
of the frontal lobe posterior to the preceding branch. Its terminal part 
passes over the paracentral lobule, and reaches the adjacent |K)rtion of the 
hupero-lateral surface of the cerebral hemisphere (Figs. 146, 148). 

The posterior medial fronial artery ramifies on the medial surface of 
the priecuneus, and its terminal twigs turn round the upper margin of 
the ceiebral hemisphere to gain the sujiero-lateral surface. 

Arterise Cerebri Mediae. — At first each middle cerebral 


artery passes laterally, along the stem of the lateral fissure, 
and then upwards in the lateral fossa, where, on the surface 
of the insula, it breaks up into a number of large terminal 
branches. Before the posterior ramus of the lateral fissure 
is opened up to expose the insula in the lateral fossa, the 
terminal branches may be seen emerging from between its 
two lips (Fig. 148). Then they diverge and supply a wide 
area of cortex on the supero-lateral surface of the hemisphere. 

The branches which spring from each middle cerebral 
artery may be classified as follows : — 


Central or basal 
branches. 


Cortical brandies. 


^ Antero lateral. 

( Lateral orbital. 

Frontal I Inferior lateral frontal. 

( Ascending frontal. 

Parietal { Ascending parietal. 


I Parklo-temporal. 
TeriT|X)ral. 



388 


THE BRAIN 


The arteries of the antero-laieral central group are very numerous. They 
pierce the substantia perforata anterior and supply the lentiform nucleus, 
the internal capsule and the external capsule, the caudate nucleus, and a 
portion of the thalamus. 

The cortical branches supply the greater part of the 
supero-lateral surface of the hemisphere, the lateral half of 
the orbital surface, the lower surface of the interior part of 
the temporal lobe and the temporal pole (Figs. 147, 148). 


The frontal and parietal branches turn round the upper lip of the 
posterior ramus of the lateral fissure and ascend on the supero-lateral 
surface of the hemisphere. The branches are: (i) lateral orbitaf 
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to the lateral part of the orintal surface of the frontal lobe ; (2) injerior 
lateral frontal, to the inferior and middle frontal gyri ; (3) ascending frontal, 
which runs upwards in relation to the anterior cent ral gyrus ( Figs. 147, 148). 

The ascending parirtal branch extends, in an upwartl and ]).irhward 
direction, in relation to the posterior central p\nis. <ind its terminal twigs 
supply the greater part (»f the cortex of the sn tal lobule ( 1* ig. 1S7). 

The parieto-temporal branch is a very i.i .\ wlneli issues from 

the posterior part of the posterior ramus ol the l.deial fissure ; it sends 
branches upwards to the inferior ]>aiittal lobule, and (fillers wlmli inelme 
downwards over the posterior part of the temporal lolx Its twigs, as 
a rule, do not encroach ii]M>n the snpeio latcial snrfat'e of tin omipilal 
lobe (Fig. 148). 

The temporal h ram hes, two or three in number, issue from llie posteimr 
ramus of the lateral fissure, and, turning downwards and bneKw.irds, ov<'i 
its lower lip {i.e, the superior temporal gyrus), the) i.imif) uj.on 
lateral surface of the temjioral lobe (Fig. 148). 
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The dissector should note that the branches of the middle 
cerebral artery supply the greater part of the motor area of 
the cortex, the greater part of the area for ordinary sensa- 
tion, and area for hearing (cp. Figs. 148 and 153). 

Dissection , — ^When the distribution of the branches of the 
cerebral arteries has been noted, the dissectors must remove 
the blood vessels and the remains of the arachnoid first from 
the base of the brain and then from the supero-lateral surfaces 
of the hemispheres, commencing with the base. The dissection 
must be done with forceps and a pair of scissors. In the basal 
region very delicate manipulation is necessary, because the 
cerebral nerves, at their points of attachment to the brain, are 
so intimately connected with the pia mater that any undue 
traction applied to the membranes will tear the nerves away. 
Indeed, in the case of the medulla oblongata, the dissector is 
advised to leave the pia mater in position until the nerve>roots 
have been studied. The relation of the pia mater to the fourth 
ventricle also renders this desirable. 

The removal of the arachnoid and pia mater from the supero- 
lateral surface must be commenced at the margins of that 
surface, and the membranes must be reflected towards the 
lateral fissure. When the margins of the fissure are reached 
they must be pulled apart, then the larger bran^h£S and the 
associated parts of the membranes, which lie in Biehssure, can 
be seen, but they must not be removed at present. Cut through 
the membranes and the vessels along the margins of the fissure, 
but leave their deeper parts in sifu. Of course, at the present 
stage, the membranes cannot be removed from every part of 
the brain ; but as the dissection proceeds, opportunities for 
completing the process will arise. 

After the vessels and the membranes are removed from the 
base and from the supero-lateral surfaces of the hemispheres, 
the dissectors should commence their more detailed study of 
the brain by the investigation of the base. 


THE BASE OF THE BRAIN. 

When the membranes and the blood vessels are removed 
from the base of the brain two large rope-like strands, 
called the pedunculi cerebri (O.T. crura), will be seen 
issuing from the upper part of the pons. As the peduncles 
emerge from the pons they are close together, but they 
diverge as they pass upwards and forwards, and, finally, 
each peduncle disappears into the base of the corresponding 
cerebral hemisphere. As each peduncle passes into the corre- 
sponding hemisphere it is embraced, on its jAeral side, by the 
hippocampal gyrus, but between the gyrus and the peduncl^ 
is a white, flattened band, called ike optic tracts which isclosel^ 

III— 26 a 
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applied to the side of the peduncle. The two optic tracts 
converge as they pass forwards, and, finally, they are joined 
together by a short, transverse commissural portion termed 
the optic chiasma. The optic chiasma lies at the anterior end 
of the interpeduncular fossa^ and below the posterior end of 
that portion of the longitudinal fissure which intervenes between 
the inferior surfaces of the frontal lobes of the brain. The 
optic nerves enter the antero-lateral angles of the chiasma. 

Fossa Interpeduncularis. — The interpeduncular fossa is 
the rhomboidal region which is bounded posteriorly by the 
pons, postero-laterally by the cerebral peduncles, antero- 
laterally by the optic tracts, and anteriorly by the optic 
chiasma; within the limits of the fossa the following parts 
are situated — (i) the oculo-motor nerves; (2) the substantia 
perforata posterior ; (3) the corpora mamillaria ; and (4) 
the tuber cinereum, with the infundibulum. 

Nervus Oculomotorius. — Each oculo-motor nerve issues 
from the medial side of the corresponding cerebral peduncle, 
below the posterior perforated substance (Fig. 149). 

Substantia Perforata Posterior (O.T. Posterior Perforated 
Space). — The posterior perforated substance forms the roof or 
superior wall of the posterior and deepest part of the inter- 
peduncular fossa. It is a layer of grey matter in which there 
are numerous small apertures. The apertures are caused by 
the postero-medial central branches of the posterior cerebral 
arteries, which were withdrawn from the apertures when the 
pia mater was removed. 

Corpora Mamillaria. — The mamillary bodies are two small, 
white, pea-shaped eminences, placed side by side immediately 
anterior to the posterior perforated substance. They form 
part of the hypothalamic region, and, at a later stage of the 
dissection, their connections with the columns of the fornix 
will be displayed. 

Tuber Cinereum. — The tuber cinereum is a slightly raised 
field of grey matter which occupies the interval between the 
optic chiasma, anteriorly, the corpora mamillaria, posteriorly, 
and the optic tracts laterally. Springing from the anterior 
part of the tuber cinereum, immediately posterior to the optic 
chiasma, is the infundibulum or stalk of the hypophysis. When 
the brain was removed the connection of the infundibulum 
with the hypophysis was severed (p. 106). 

Sulxrtaiitia Perforates Anteriores. — The anterior perfor- 
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ated areas are small triangular districts of grey matter, one 
on each side. Each is bounded, posteriorly, by the uncinate 
extremity of the hippocampal gyrus ; anteriorly, by the 
diverging striae of the olfactory tract; and, medially, by 
the optic tract. Laterally, it passes into the roof of the 
lateral fissure, and is perforated by the antero-lateral central 
arteries (Figs. 147, 149). The grey matter of each anterior 
perforated area is continuous, above, with a mass of grey 
matter in the base of the corresponding cerebral hemisphere 
which is called the corpus striatum (Fig. 185). 

Lamina Terminalis. — The lamina terminalis, which was 
originally the anterior wall of the brain, will be displayed if 
the optic chiasma is pulled gently backwards. It is a thin 
lamina w»hich passes upwards from the chiasma into the longi- 
tudinal fissure, to become connected wdth the rostrum of the 
corpus callosum. It closes the third ventricle anteriorly, and 
is continuous, on each side, with the grey matter of the sub- 
stantia perforata anterior (Fig. 186). 

Superficial Attachments of the Cerebral Nerves. — Twelve 
cerebral nerves arise from or enter the brain, on each side of 
the median plane. They are the olfactory or first, consisting 
of about twenty separate filaments ; the optic or second ; the 
oculo-motor or third ; the trochlear or fourth ; the trigeminal or 
fifth; the abducent or sixth; the facial or seventh ; the acoustic 
or eighth ; the glosso-phar)mgeal or ninth; the vagus or tenth; 
the accessory or eleventh ; and the hypoglossal or twelfth. 

A thirteenth pair of cerebral nerves, called the ngrr^t termincUes^ is 
known. Kach ncrvus terminalis is attached to the cerebrum posterior 
to the olfactory striie. Its fibres run alongside the corresponding olfactory 
tract, and are distributed with the olfactory neives to the upper parts of 
the wall of the nasal cavity. The functions of the nervi terminates are 
unknown. 

Each nerve is said to have a “superficial attachment and 
a “ deep ” origin or termination. By the term “ superficial 
attachment ” is meant the region where its fibres enter or leave 
the brain surface ; the terms “ deep termination and origin ” 
indicate the connections which are established by the fibres 
of the different nerves with nuclei or clusters of nerve-cells 
within the substance of the brain. The nuclei are of two 
kinds: (i) those in connection with which the afferent or 
entering nerve fibres end; and (2) those from which the 
efferent or emerging nerve fibres arise. It is the superficial 
in — 26 6 
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attachments only which come under notice of the dissector 
at the present time. 

No fewer than eight pairs of the cerebral nerves, from the 
fifth to the twelfth inclusive, have a superficial attachment to 
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the medulla oblongata and the pons — that is to the ventral part 
of the hind brain. 

Nervus Hypoglossus. — Upon the lateral aspect of the upper 
half of the medulla oblongata there is a very conspK innis oval 
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prominence called the olive. Medial to the olive is a large 
elongated strand of the medulla oblongata, termed the 
pyramid ; it is separated from the olive by a groove or sulcus 
which is prolonged downwards for some distance beyond the 
olive. From the part of the sulcus between the olive and the 
pyramid spring the fila of the hypoglossal nerve (Figs. 149, 
150) ; and from the lower part of the sulcus some of the fila 
of the anterior mot of the first cervical nerve issue. 
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Nervi Glossopharyngeus et Vagus et Accessorius. — Pos- 
terior to the olive is the post-olivary sulcus, and a little more 
dorsally lies the postero-lateral sulcus of the medulla oblongata, 
in which a continuous row of nerve fila is attached, 'fhe fila 
in (] Host ion extend downwards, beyond the level of the olive, 
and aie nttaehed to the wliole length of the medulla obUtngata 
in lineal older. They belong to thiie n('i\es, hut it is im- 
possible at piescnt (seeing that the neive ti links which they 
build up arc divided) to determine precisely the number of 
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fila which belong to each. From below upwards, the nerves 
which they form are the accessory^ the vagus, and the g/osso~ 
pharyngeal The fila of the vagus and the glosso-pharyngeal 
are much more closely crowded together than those of the 
accessory (Fig. 150). 

The roots of the accessory which spring from the medulla 
oblongata constitute only one part of the nerve. The spinal 
part springs from the spinal medulla, as low down as the sixth 
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cervical nerve, by a series of roots which issue from the lateral 
funiculus, posterior to the attachment of the ligamentum 
denticulatum (p. 83) (Figs. 149, 151). 

Nervus Acusticus et Nervus Facialis. — 'Fhe acoustic and 
facial nerves are attached, close together, at the lower border of 
the pons, and immediately above the restiform body, which 
extends from the medulla oblongata to the cerebellum 
(p. 479) (Figs. 150, 1 51), The acoustic nerve is the larger 
of the two, and it lies on the lateuil side of the facial. 
Its two roots embrace the restiform body; the dorsal of 
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the two is the cochlear root, the ventral is the vestibular 
root. 

The facial nerve is attached at the lower border of the 
pons, just to the medial side of the acoustic nerve, by two roots 
— a large motor root, and a small sensory root (O.T. pars 
intermedia) (Figs. 150, 151). The two roots unite in the 
internal acoustic meatus. 

Nervus Abducens. — The abducens is a small nerve which 
emerges from the groove between the lower border of the pons 
and the lateral part of the pyramid. It is flattened out near 
its origin and a surface view of it in that region gives a 
deceptive idea of its size (Figs. 149, 150). 

Nervus Trigeminus. — The trigeminal is the largest of all 
the cerebral nerves. It is attached to the side of the pons, 
nearer its upper than its lower ‘border, by two roots — a large 
sensory root and a small motor root, which are in a line 
with the facial and acoustic nerves. The large, sensory root 
{portio major) is composed of a great number of fila loosely 
held together, but the small, motor root {portio tfiinor) is 
more compact, and it emerges antero-medial to the point at 
which the sensory root enters the pons (Figs. 149, 151). 

Nervus Trochlearis. — The superficial origin of the trochlear 
or fourth nerve can be seen when the anterior part of the 
superior vermis of the cerebellum is displaced backwards. 
It emerges from the anteriop medullary velum, on the dorsal 
aspect of the brain-stem, immediately below the quadri- 
geminal lamina. It is a slender nerve and it has a long 
intracranial course. In the first part of its course it winds 
round the lateral side of the pedunculus cerebri, between the 
cerebrum and cerebellum, to reach the interpeduncular region 
(Figs. 149, 150). 

Nervus Oculomotorius. — The oculo-motor nerve issues, by 
several fila, from the sulcus oculomotorius on the medial 
face of the cerebral peduncle in the interpeduncular fossa 
(Figs. 149, 150). 

Nervus Opticus. — The optic nerve is a large round nerve 
which joins the an tero- lateral angle of the optic chiasma 
(Fig. 149 )- 

Nervi Olfactorii. — The olfactory nerves, about twenty in 
number on each side, arise in the nasal mucous membrane. 
They pass into the cranium through the cribriform lamina of 
the ethmoid, and they terminate in the olfactory bulb. It is 
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not probable that the dissector will find any trace of them on 
the brain. 


THE CEREBRUM. 

The term cerebrum includes (i) the two cerebral hemi- 
spheres which, together, form the telencephalon and (2) the 
boundaries of the third ventricle which, collectively, form the 
diencephalon. The two parts, that is the telencephalon and 
the diencephalon, are intimately connected with one another. 

Each hemisphere is separated from its fellow of the oppo- 
site side by a deep fissure called the longitudinal fissure. 
Anteriorly and posteriorly the longitudinal fissure completely 
separates the two hemispheres, but in the intermediate 
region the hemispheres are connected with one another, 
across the bottom of the longitudinal fissure by a large trans- 
verse commissure called the corpus callosum, which can be 
seen when the hemispheres are drawn apart. 

Cerebral Hemispheres. — It has been pointed out already 
that each cerebral hemisphere possesses three surfaces, three 
poles and five borders. The surfaces are supero- lateral, 
medial and inferior. The poles are frontal, occipital and 
temporal. The borders are supero-medial, infero- lateral, 
superciliary, medial orbital and medial occipital. 

The frontal pole is the most projecting part of the anterior 
extremity of"the hemisphere. It is blunt and rounded, and 
it lies behind the medial part of the superciliary eminence 
of the frontal bone. The occipital pole is the posterior ex- 
tremity of the hemisphere. It is more pointed than the 
frontal pole. It lies immediately above and lateral to the 
external occipital protuberance (inion). In a well-hardened 
brain the occipital pole of the right hemisphere is usually 
marked, on its medial aspect, by a broad groove caused by 
the posterior end of the superior sagittal sinus. 

The supero-lateral surface is convex and is adapted to the 
concavity of the cranial vault. The medial surface is flat 
and, when the brain is in situ, it is more or less completely 
separated from the corresponding surface of the opposite 
hemisphere by the falx cerebri and the prolongations of the 
arachnoid and the pia- mater which occupy the longitudinal 
fissure between the two hemispheres. The inferior surface is 
irregular and is adapted to the floors of the anterior and 
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middle cranial fossae, and to the upper surface of the ten- 
torium cerebelli. It is separated into anterior and posterior 
parts by a deep transverse fissure called the stem of the 
lateral fissure. The anterior or orbital part lies -on the floor 
of the anterior fossa, that is on the roof of the orbit. It is 
concave, and it looks downwards and laterally ; consequently 
it is partially visible when the hemisphere is viewed from the 
lateral side (see Figs. 152, 155). The posterior part is 
concavo-convex. It looks downwards and medially. Its 
anterior extremity forms the rounded temporal pole, which 
abuts against the posterior part of the lateral wall of the 
orbit. Behind the temporal pole its anterior convex part 
lies on the anterior part of the floor of the middle cranial 
fossa which separates it from the infra-temporal fossa. The 
anterior part of its concave portion rests upon the anterior 
surface of the petrous part of the temporal bone which 
separates it from the tympanic cavity, the internal ear and 
the carotid canal. It is separated from the anterior surface 
of the apex of the petrous part of the temporal bone by the 
semilunar ganglion of the trigeminal nerve, and it is marked 
near its lateral margin by a depression caused by the eminentia 
arcuata of the tcm[)oral bone. 

The posterior and longer part of the concave area rests 
upon the tentorium cerebelli which intervenes between it and 
the cerebellum. 

The supero-medial border extends from the frontal to the 
occipital pole ; it is convex and is in relation with the wall of 
the superior sagittal sinus. 

The inferodaieral border is concave in the posterior part 
of its extent, where it rests upon the tentorium cerebelli and 
is in relation with the wall of the transverse sinus ; and the 
anterior part, which lies along the line of union of the 
squamous with the petrous part of the temporal bone, is 
convex. 

The superciliary border extends from the frontal to the 
temporal pole. It lies parallel with and above the supra- 
orbital margin. It separates the supero-lateral surface from 
the orbital part of the inferior surface. 

The medial orbital margin can be seen at the base of the 
brain ; it extends from the frontal pole to the optic chiasma, 
along the side of the inferior part of the anterior portion of 
the longitudinal fissure. It lies above the roof of the nose. 
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It separates the orbital part of the inferior surface from the 
medial surface. 

The medial occipital border can be seen from below, after 
the hind-brain and the mid-brain have been cut away from 
the cerebrum, or from behind, when the posterior parts of 
the hemispheres are separated from one another. It extends 
from the occipital pole to the posterior end of the corpus 
callosum. It lies along the margin of the inferior part of 
the posterior portion of the longitudinal fissure, in relation 
with the wall of the straight sinus; and it separates the medial 
surface from the posterior part of the inferior surface. 

Fissura Longitudinalis. — The longitudinal fissure is the 
great median cleft between the two cerebral hemispheres ; 
anteriorly and posteriorly, it completely separates the hemi- 
spheres from each other, but the intermediate part is 
bounded below by the corpus callosum which passes between 
the hemispheres and connects them together. If the two 
sides of the longitudinal fissure are gently drawn asunder, 
the upper surface of the corpus callosum will be displayed. 
When the brain is in situ the longitudinal fissure contains 
the falx cerebri of the dura mater (p. 104), a fold of arachnoid, 
the pia mater covering the medial surfaces of the hemispheres, 
the anterior cerebral arteries and veins, with their branches 
and tributaries. The falx cerebri was removed when the 
brain was taken from the skull ; the other membranes and 
the vessels are still in situ^ and they should not be disturbed 
till the medial surfaces of the hejnispheres can be examined 

(p. 419)- 

Dissection . — Separate the cerebellum, pons and medulla from 
the cerebrum, if that has not already t^en done, by cutting 
transversely through the upper part of the mid-brain. Then, 
if two brains are available, split one of them in the median 
plane by placing a long knife in the longitudinal fissure and 
dividing carefully the various parts which connect the two 
halves together. All three surfaces of each hemisphere will 
then be exposed, the gyri and sulci can be studied fully and 
satisfactorily, and the terminal parts of the anterior and posterior 
cerebral arteries (pp. 384, 386) can be examined. If only one 
brain is at the disposal of the dissectors they should not, at this 
stage, separate the cerebral hemispheres from each other, but 
should endeavour to follow out &e gyri and sulci with the 
various parts of the brain in position. No doubt they will 
study the hemispheres in that way at some disadvantage, but 
as the dissection proceeds, opportunities will occur which will 
smble thetu to examine those districts of the surface which 
can see only in^wrfectly at present 
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Cerebral Gyri and Sulci. — ^The surface pattern which is 
presented by the cerebral gyri and sulci is, in its general 
features, the same in all human brains ; but when the com- 
parison is pushed into more detail many differences become 
manifest, not only in the brains of different subjects but 
also in the two cerebral hemispheres of one subject. 

The depressions which intervene between the cerebral 
gyri vary in depth. Some are due to folding of the whole 
thickness of the wall of the cerebrum, and consequently they 
correspond with elevations of the walls of the cavities of the 
cerebrum which are called the lateral ventricles. Such 
depressions are called complete fissures. In this category are 
included — (i) the anterior portion of the calcarine fissure; 
(2) a portion of the collateral fissure ; and (3) the chorioidal 
fissure. The huomplete fit^sures and the sulci are merely 
furrows of varying depth which do not produce any effect 
on the surface of the ventricular walls. 

General Structure of the Cerebral Hemispheres. — Each 
cerebral hemisphere is composed of an outside coating of grey 
matter, spread in a continuous and uninterrupted layer over its 
surface, and an internal core of white matter. The grey coat- 
ing is termed the cerebral cortex^ whilst the white internal part 
is called the medullary centre. Each gyrus shows a corre- 
sponding structure. It has an external covering of grey 
matter supported upon a core of white medullary matter. But, 
in addition to the grey matter on the outside, there are certain 
large deposits of grey matter embedded in the substance of 
each hemisphere in its basal part. Those deposits constitute 
the basal ganglia, and although to a certain extent they are 
isolated from the grey matter on the surface, nevertheless, at 
certain points, they are directly continuous with it (Fig. 186). 

By means of the gyri and sulci the grey matter on the 
surface of the hemisphere is increased, and its close 
association with the vascular pia mater is maintained without 
any unnecessary increase of the bulk of the organ. The 
vascular pia mater dips into every fissure and sulcus, and 
opportunity is, therefore, afforded for the cortical vessels to 
break up into twigs of exceeding fineness before they 
enter the substance of the hemisphere. The distribution of 
the blood to the grey cortex is in that way rendered uniform. 

Cerebral Lobes and Interlobar Fissures a&d SulcL — ^or 
purposes of localisation and description, it is customary to 



400 


THE BRAIN 


divide the hemispheres into districts termed lobes^ and, for 
that purpose, certain fissures and sulci are chosen which are 
termed interlobar fissures and sulci : they are the following : — 


1. The lateral fissure (O.T. Sylvian). 

2. The central sulcus (O.T. fissure 

of Rolando). 

3. The parieto-occipital sulcus. 


4. The collateral fissure. 

5. The circular sulcus {O.T. limiting 

sulcus of Reil). 


Anterior central jjyrus 
Inferior precentral sulcus 

Superior frontal sulcus 
Middle frontal sulcus i 
Superior frontal g^rus 


Anterior central gyrus (lower buttress) 
i Anterior central gyrus (upper buttress) 

' I Central sulcus 


Middle frontal g^yrus 


Inferior post-central sulcus 

Supra-tnarginal gyms 

Intcrpurietal sulcus (propriiis) 
Angular gyrus 

Paroccipital sulcus 



Fronto-marginal 

sulcus I 

Inferior frontal sulcus 
Inferior frontal gyrus ' 

Pars orbitalis 

Lateral fissure (ant. horiz. branch) 

Pars triauigularis 
lateral fissure 


Pars basilaris 
Sulcus diagonalis 
Lateral fissure (posterK>r branch) 

Superior temporal gyrus 

Superior temporal sulcus 
Posterior central gyrus 


Calcarii 
fissure (po 
branch) 

Sulcus occipital ' 
( paramediahs 
! I.un.ite sulcus 
Lateral oc cipital sulcus 
Inferior temporal gyrus 
Middle temporal sulcus 
Middle temporal gyrus 


Superior temporal sulcus 

MG. 152 — Isupero-lateral aspect ot LfCtt hemisphere (senii-ctmgrammatic). 
The orbital surface is shaded. 


The lobes which are mapped out by the fissures mentioned 
are — (i) the frontal j (2) the parietal; (3) the occipital; (4) 
the temporal; (5) the insula. To them may be added a 
sixth lobe, in no way related to the interlobar fissures, viz., 
the olfactory lobe. 

Fissura Lateralis (O.T. Sylvian). — The lateral fissure is 
the most conspicuous fissure on the surface of each cerebral 
hemisphere. It is composed of a short main stem, from the 
lateral extremity of which three branches radiate. The stem 
is placed on the inferior surface of the cerebrum (Fig. 138). 
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It begins at the substantia perforata anterior. Thence it 
passes laterally, forming a deep cleft between the temporal 
pole and the orbital area of the inferior surface of the 
hemisphere. When it reaches the lateral surface of the 
hemisphere, the fissure immediately divides into three 
radiating branches — (i) the ramus posterior ; (2) the ramus 
anteripr horizontalis ; and (3) the ramus anterior ascendens. 

The posterior branch (Figs. 138, 152) is the longest and 
the most important of the three. It extends backwards, with 
a slight upward inclination, for a distance of 7.5 cm. (three 
inches) or more, between the temporal lobe, which is placed 
below it, and the frontal and parietal lobes, which lie above it. 
Finally, it turns upwards, into the parietal lobe, in the form 
of an ascending terminal piece (Figs. 138, 152). 

The anterior horizontal branch (Fig. 152) runs forwards in 
the frontal lobe, for a distance of about 19 mm. (three-quarters 
of an inch\ immediately above and parallel to the posterior 
part of the superciliary margin of the hemisphere. 

The anterior ascending branch (Figs. 138, 152) passes 
upwards, with a slight anterior inclination, into the lower 
part of the lateral surface of the frontal lobe for a distance 
of about 25 mm. {one inch). In many cases the two anterior 
limbs spring from a common stem of variable length. 

Sulcus Circularis (O.T. Limiting Sulcus of Beil). — If the 
lips of the posterior ramus of the lateral fissure are gently 
pulled asunder, the insula (O.T. island of Reil) will be seen 
at the bottom of the cleft which is termed the lateral fossa 
(Fig. 157). It is surrounded by a sulcus, called the circular 
sulcus, which is separable into three parts, viz., an upper 
part, bounding the insula above, a lower part, marking it 
off below, and an anterior part limiting it anteriorly. The 
insula thus mapped out is somewhat triangular ^'^tline, 
and over its surface ramify branches of the middle JpFe^ral 
artery. ^ 

Opercula InsulsB. — The present is a goc^y^^ff to Mudy 
the manner in which the insula is shut off the surface 
of the hemisphere. When the lateral is held widely 

open, it will be noted that the insula by portions 

of cerebral cortex which appear as if undermined. 

The overlying portions are called and it ia 

their opposed margins whic^ 

lateral fissure. The opercula^Pe^^^yH^P number, and are 

VOL. Ill— 2« 
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named — (i) temporal, (2) fronto-parietal, (3) frontal, and 
(4) orbital. They are easily distinguished. 

The temporal operculum extends upwards over the insula 
from the temporal lobe \ it forms the lower lip of the posterior 
ramus of the lateral fissure (Fig. 152). 

The frontoparietal operculum is carried downwards over the 
insula to meet the temporal operculum. Its margin forms 
the upper lip of the posterior ramus of the lateral fissure. 

Inferior extremity area Central sulcus 



Fig. 153. — Lateral aspect of Left Hemisphere, showing Motor and 
Sensory Areas. (After Elliot Smith. ) 


The frontal operculum is the small triangular piece of 
cerebral cortex between the anterior ascending and horizontal 
branches of the lateral fissure. It is sometimes termed the 
pars triangularis. 

The orbital operculum is for the most part on the under 
surface of the hemisphere. It lies below the anterior horizontal 
limb of the lateral fissure, and passes backwards from the 
orbital aspect the frontal lobe over the anterior part of 
theinsuht ., .. 

(O.T. TUmvoA of Bolando).~The central 
aiatt funs ^Uqudy ^oss the supero-lateral surface of the 
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hemisphere, somewhat nearer the posterior than the anterior 
end. It lies between two gyri which, though they are 
obliquely placed, are still the most vertical gyri on the supero- 
lateral surface, and it separates the frontal from the parietal 
lobe. The upper end of the sulcus frequently cuts the 
supero-medial border of the hemisphere, and, in such cases, 
it appears on the medial surface of the hemisphere. The 
lower end, as a rule, is separated from the posterior ramus of 
the lateral fissure by a small bounding gyrus. The sulcus 
does not take a straight course between its two extremities ; 
on the contrary, it is bent upon itself several times, on 
account of buttress-like projections from its bounding walls 
(Figs. 138, 153). The two most prominent buttresses spring 
from the anterior wall, which is formed by the anterior central 
gyrus. From its upper end the sulcus runs, at first, downwards 
and forwards to the base of the upper buttress ; then it bends, 
first round the upper and next round the lower buttress ; 
finally, its lowest part runs almost vertically downwards from 
the base of the lower buttress. The anterior central gyrus, 
which forms the anterior boundary of the central sulcus, 
constitutes the motor region of the cerebral cortex, and by 
means of the buttresses which spring from its posterior face 
it is possible to define in a fairly accurate manner the various 
motor areas. The lower limb area extends from the upper 
end of the central sulcus to the apex of the upper buttress ; 
the trunk area corresponds with the lower face of the upper 
buttress ; the upper limb area corresponds with the region of 
the lower buttress ; and the head area corresponds with the 
anterior boundary of the central sulcus below the lower 
buttress. 

When the margins of the central sulcus are gently separated, 
a transverse annectant gyrus will be found crossing its floor 
and uniting together the anterior and posterior central gyri. 
It lies at the level of the lower part of the upper buttress of 
the anterior central gyrus, 

Fissura Parieto- occipitalis. — The greater part of the 
parieto-occipital sulcus is situated on^,the medi^i'furface of 
the cerebral hemisphere (Fig. i59);%qi)1j thejS^ll lateral 
part appears on the supero-lateral fact. (Pig/ 

The lateral part of the parieio^ccipitm external 

parietO’OCcipiiat) cuts the supero-medial fiTcWer irfJtfche hemi- 
sphere, in a transverse direction, fron^ 37.5 to 50 mm. {pm 

III— 2S a 
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and a half to two inches) anterior to the occipital pole. It is 
about 12.5 mm. (half an itich) in length, and it is brought 
to an abrupt termination laterally by an arching gyrus, called 
the arcus parieto-occipitalis^ which winds round it (Fig. 154). 

The medial part of the parieto-occipital fissure (Fig. 159) 
will be seen when the medial surface of the hemisphere is 
studied (p. 419). 

The Lobes seen on the Supero-lateral Surface of the 


Central sulcus 
Posterior central gyrus ^ 
Superior parietal lobule 
Arcus parieto- 
occipitalis, at lateral 
end of parieto- 
occipital fissure 

Angulai gyrus 
Superior 
temporal 
sulcus 
Post-parietal 
gyrus 

Middle 
temporal 

temporal 
sulcus 
Inferior, 
temporal 


occipital 
sulcus 

Sulcus lunatus 


Anterior central gyrus 
; Central sulcus 


Superior post-central sulcus 


Inferior post-central 
■"sulcus 



Interparietal suV'Us 
(propnus) 


Par-occipital 
sulcus 
Superior 
’temporal sulcus 
Transverse 
f occipital sulcus 
Middle 

temporal sulcus 
l^ara medial 
o( cipttal sulcus 
[.ateral 

occipital sulcus 


^•Sulcus lunatus 


Calcarine fissure 


(Calcarine fissure 
Sulcus for superior sagittal sinus 


Fig. 154. — Posterior view of the Hemispheres of the Brain (senu-cliagram- 
matic). The posterior parts of the supt^-ro- medial borders arc separated 
and portions of the medial surfaces are seen (shaded). 


Hemisphere, and the Insula. — The dissector must understand 
that the areas called the lobes of the cerebrum are defined 
merely for purposes of description and localisation ; they 
do not correspond with physiological areas, nor do they 
correspond, exactly, in extent with the bones after which 
they are named. For example, the lobes which can be seen 
on the supero-la^eral surface, without any disturbance of its 
parts, are the frontal, the parietal, the occipital and the 
temporal It is true that all those lobes lie in relation with 
the bones after which they are named, but only the parietal 
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lobe is entirely under cover of the parietal bone ; whilst, on 
the other hand, the parietal bone covers all the parietal lobe 
and parts of each of the other lobes — a considerable part of 
the frontal lobe, and smaller portions of the occipital and 
temporal lobes. Further, each of the lobes forms part not 
only of the supero-lateral but also, at least, of one other surface 
of the hemisphere, where it lies in relation with parts other 
than the bones after which it is named (Fig. 177). 

Lobus Frontalis. — The frontal lobe appears on the supero- 
lateral, the inferior, and the medial surfaces of the hemisphere. 

The Supero-lateral Surface of the Frontal Lobe is bounded, 
above, by the supero-medial border ; below, by the super- 
ciliary border and the anterior part of the posterior ramus of 
the lateral fissure ; and it extends, antero-posteriorly, from 
the frontal pole to the central sulcus. It is divided by three 
sulci into four chief gyri. The sulci are the precentral, and 
the superior and inferior frontal. The gyri are the anterior 
central and the superior, middle and inferior frontal. 

Sulcus Prcecentralis. — The precentral sulcus consists of 
two parts, superior and inferior : they run obliquely upwards 
and backwards, parallel with the central sulcus of the hemi- 
sphere, and although they are sometimes continuous in the 
adult they are developed independently of one another. The 
superior precentral sulcus is generally connected with the 
superior frontal sulcus. The inferior precentral sulcus has 
usually two limbs, a vertical, which lies parallel to the lower 
part of the central sulcus, and a horizontal or oblique limb 
which extends forwards into the middle frontal gyrus (Figs. 

138. *52)- 

Sulcus Frontalis Superior 138, 152). — The superior 

frontal sulcus extends forwards from the superior precentral 
sulcus. ** 

Sulcus Prontalis Inferior (Figs. 138, The inferior 

frontal sulcus commences posteriorly ln*ihe aiigle between 
the vertical and the horizontal or oblique pan of the inferior 
precentral sulcus, and, not uncommonly, it is cc^fluent with 
one or other of the two parts. As it ^passes forwards it 
descends towards the superciliary bor(!^^>)^nd.eiids a short 
distance from it in a terminal bifurcation. 

Gyrus Centralis Anterior,^'T\it> anterior central gyms 
extends, obliquely, across the supero-lateral .surface of tl;ie 
hemisphere, from the supero-mediar border above, 

111^26 b 



4o6 


THE BRAIN 


posterior ramus of the lateral fissure, below. It lies between 
the central and the precentral sulci and is the region of the 
motor area of the brain. It is continuous, at its upper and 
its lower ends, round the extremities of the central sulcus, 
with the posterior central gyrus. From its posterior face 
two buttresses, an upper and a lower, project backwards, as 
pointed out on p. 403. The buttresses form excellent land- 
marks for the delimitation of the parts of the motor area. 
Anteriorly, the anterior central gyrus is continuous with the 
superior, middle, and inferior frontal gyri, and, inferiorly, it 
forms part of the fronto parietal operculum (p. 401). Its 
lower two-thirds are supplied by the middle cerebral artery, 
and its upper third is supplied by the anterior cerebral 
artery (Fig. 148). 

Gyrus Frontalis Superior, — The superior frontal gyrus lies 
above the superior frontal sulcus. It forms also part of the 
supero-medial border and part of the medial surface of the 
hemisphere. It is continuous, posteriorly, with the anterior 
central gyrus, and, anteriorly, round the frontal pole, with 
the gyrus rectus and the medial orbital gyrus of the inferior 
surface of the frontal lobe. The supero-lateral part of the 
superior frontal gyrus is frequently divided into upper and 
lower parts by an interrupted furrow called the paramedial 
frontal sulcus (Fig. 137). 

Gyrus Frontalis Medius, — The middle frontal gyrus lies 
between the -superior and inferior frontal sulci. It is con- 
tinuous, posteriorly, with the anterior central gyrus, and, 
round the superciliary border, with the anterior orbital gyrus of 
the inferior surface of the frontal lobe. The horizontal or 
oblique limb of the inferior precentral sulcus cuts into its 
posterior end (Fig. 138). 

Gyrus Frontalis Inferior, — ^The centre for speech has been 
associated with the posterior part of the inferior frontal gyrus 
of the left side ; therefore the inferior frontal gyrus is a 
region of special interest. It extends forwards, from the 
inferior precencral sulcus, and is continuous, round the 
superciliary border, with the lateral and posterior orbital gyri 
of the inferior surface of the frontal lobe. The inferior 
frontal gyrus is divided into three parts by the anterior 
ascending and the anterior horizontal rami of the lateral 
fissure. The posterior part is sometimes called the pars 
basilaris ; it lies between the anterior ascending ramus of the 
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lateral fissure and the inferior precentral sulcus, and is continu- 
ous, posteriorly, with the anterior central gyrus. The 
middle part, called also the pars triangularis^ lies between 
the anterior ascending and the anterior horizontal rami of the 
lateral fissure. The anterior part, which has been termed the 
pars orbitalis^ is placed below and anterior to the anterior 
horizontal ramus of the lateral fissure, and it is continuous with 
the posterior orbital gyrus of the inferior surface (Fig. 152). 

Additional Sulci of the Supero lateral Surface of the Frontal Lobe . — 
There are four fairly constant sulci on the supero-lateral surface of the 
frontal lobe, besides those which intervene between its principal gyri ; they 
arc the paramedial, the middle, the fronto-marginal, and the diagonal. 

The paramedial sulcus is either a continuous sulcus which lies between 
the supero-medial border and the superior frontal sulcus, and separates the 
superior frontal gyrus into upper and lower parts, or it is represented by a 
series of separate depressions (Fig. 137). 

The middle frontal sulcus separates the middle frontal gyrus into 
upper and lower parts. It terminates anteriorly, close to the superciliary 
border of the hemisphere, in a transversely placed limb called the fronto- 
marj^inal Mtlcus {V\g. 152). 

The diagonal sulcus lies parallel with the inferior part of the inferior 
precentral sulcus, in the posterior part of the inferior frontal gyrus, inter- 
vening between two structurally different parts of that portion of the gyrus. 

The Inferior Surface of the Frojital Lobe forms the orbital 
or anterior part of the inferior surface of the hemisphere. 
It rests upon the roof of the orbit and the roof of the 
nose. It is bounded, anteriorly and laterally, by the super- 
ciliary border, and, medially, by the medial orbital border. 
Posteriorly, in the lateral part of its extent, its boundary is 
the stem of the lateral fissure, but, more medially, it is 
separated from the anterior perforated substance by a sulcus 
which has been named the fissura prima. 

The Sulci of the Inferior Surface of the Frotital Lobe are the 
olfactory sulcus and the orbital sulci (Fig. 

Sulcus Olfictorius. — The olfactory sulcus fiesjf>ara8el with, 
and a short distance from, the medial (»bi|al "^der. It 
lodges the olfactory bulb and the olfactoi^'iract. 

Sulci Orbitales. — The orbital sulci ai^^irregular In arrange- 
ment, but generally they assume, c^leCtively, a somewhat 
H-shaped form, the transverse bar dt the H being at right 
angles to the long axis of the hemj|^erc.-,. 

The Gyri of the Inferior Surfac^^^^^ Lobe are t£e 

gyrus rectus and the orbital gyri.^ ^ ^ 

Gyrus Rectus. — The gyrus medial tto 

the olfactory sulcus, and it exl®|p^r]^he frontal pole to 
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the anterior perforated substance. It is continuous, round 
the frontal pole, with the superior frontal gyrus, and it turns 
round the medial orbital border on to the medial surface of 
the hemisphere. 

Gyri Orbitales . — The orbital gyri are medial, lateral, 
anterior and posterior. The medial and lateral are con- 
tinuous with the anterior and posterior, both anteriorly and 
posteriorly. 

The medial orbital gyrus lies between the olfactory 
sulcus and the medial limb of the H -shaped sulcus. The 
anterior and the posterior orbital gyri are respectively 
anterior and posterior to the transverse bar of the H-shaped 
sulcus ; and the lateral gyrus is to the lateral side of the 
lateral limb of the sulcus. 

The medial orbital gyrus is continuous with the superior 
frontal gyrus ; the anterior orbital gyrus is in continuity with 
the middle frontal gyrus ; and the lateral orbital gyrus, with 
the inferior frontal gyrus ; whilst at the bottom of the stem 
of the lateral fissure the posterior orbital gyrus is separated 
from the temporal lobe by the lower part of the insula. 

The medial surface of the frontal lobe will be examined at a later 
period ; but the dissector should note that upon its medial surface are a 
part of the superior frontal gyrus, a part of the gyrus cinguli and a part of 
the paracentral lobule (Fig. 159). 

Lobns Parietalis. — The parietal lobe appears on the 
supero-lateral and the medial surfaces of the hemisphere, 
and its lower portion forms the upper wall of the posterior 
horizontal ramus of the lateral fissure. The part on the 
medial surface which forms the precuneus, and takes part in 
the formation of the paracentral lobule and the gyrus cinguli, 
will be examined at a later period. The inferior portion 
partly abuts against the temporal lobe, along the superficial 
part of the posterior ramus of the lateral fissure, but, more 
deeply, it is in close relation with the insula, from which it 
is separated by the circular sulcus. The dissector should 
verify these facts by gently separating the lips of the posterior 
ramus of the lateral fissure. 

The Supero-lateral Surface of the Parietal Lobe lies entirely 
under cover of the parietal bone, and is bounded, above, by 
the supero-medial border of the hemisphere ; below, by the 
posterior ramus of the lateral fissure and by a line projected 
hofisontally* backwards from the point where that fissure turns 
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upwards j anteriorly, by the central sulcus j and, poWjenoMy, 
the lateral part of the paneto-occipital fissure and a line 
prolonged from it to the pre-occipital notch on the tnfero- 
lateral border of the hemisphere (Figs. 155, 177) 


.ang-ita 


ifS --laiernl HaII ihe SimtH 

Tilt hunittrtiil 4«tw«i lint compitits tht tl*i« prieia! 

«wl K^fHporft! oMK|tte doited lint, r«i« ff«i ttis 

prtrio oecIptiHl Itiwe to ilit pe wieipiiitl netoli* ilit ocetptAi 

frttfi th# imrtttfti ni«l itmpoml 




410 


THE BRAIN 


and they run parallel with the central sulcus, from which 
they are separated by the posterior central gyrus. Not un- 
commonly, the two post-central sulci are continuous with 
one another in the adult ; and either the one or the other may 
be continuous with the sulcus interparietalis proprius (Figs. 

152. 155)- 

Sulcus Interparietalis Proprius. — The interparietal sulcus 
proper runs backwards, almost horizontally, about midway 
between the upper and lower borders of the super o-lateral 
surface of the parietal lobe. It separates the superior from 
the inferior parietal lobule, and it may be continuous, anteriorly, 
with one or other of the post-central sulci, and, posteriorly, 
with the par-occipital sulcus. 

Sulcus Paroccipitalis. — In the adult, the par-occipital sulcus 
is either directly continuous with, or it commences close to, 
the posterior end of the sulcus interparietalis proprius. It 
runs backwards, past the lateral end of the parieto-occipital 
fissure, from which it is separated by a parieto-occipital 
annectant gyrus called the arcus parieto-occipitalis ; and it 
terminates, in the occipital lobe, in the transverse occipital 
sulcus (Figs. T37i :it 5 2^^154). 

V ' k was tho custom to speak of an interparietal sulcus which 

consisted of a vertical, a horizontal and an occipital portion. The vertical 
part h the inferior^ post-central sulcus, the horizontal part is the sulcus 
foterparietalis proprius, and the occipital part is the par-occij)ital sulcus. 

I^'lie Gyri of the Supero4ateral Surface of the Parietal Lobe. 
— The subdivisions of the supero- lateral surface of the 
parietal lobe are the posterior central gyrus; the superior 
parietal lobule ; and the supra-marginal, the angular, and the 
post-parietal gyri, which form collectively the inferior parietal 
lobule (Fig. 152). 

Gyrus Centralis Posterior. — The posterior central gyrus lies 
between the central and the post-central sulci. Along its 
anterior face, which forms the posterior wall of the central 
sulcus, and along the adjacent part of the supero-lateral surface 
lies the main area of ordinary sensation (Fig. 153). It is 
continuous, above and below, with the anterior central gyrus, 
and posteriorly with the superior and inferior parietal lobules. 

Lobulus Parietalis Superior. — The superior parietal lobule 
is bounded, anteriorly, by the superior post-central sulcus ; 
posteriorly, by the parieto-occipital fissure ; above, by the 
supero-medial border ; and, below, by the sulcus interparietalis 
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proprius. It is sometimes divided into anterior and posterior 
parts by a small sulcus called the superior parietal sulcus. 

Lobulus Parietalis Inferior. — The anterior and the superior 
boundaries, and the anterior part of the inferior boundary of 
the inferior parietal lobule are quite definite, but the posterior 
boundary and the posterior part of the inferior boundary 
are arbitrary lines. The superior boundary is the sulcus 
interparietalis proprius ; the anterior boundary is the inferior 
post-central sulcus ; the inferior boundary is formed by the 
posterior part of the posterior ramus of the lateral fissure, and 
an imaginary line drawn backwards from the point where the 
posterior ramus of the lateral fissure turns upwards, to a 
second imaginary line, drawn from the lateral part of the 
parieto- occipital fissure to the pre- occipital notch on the 
infero-lateral border. The last-mentioned line, and the lateral 
part of the parieto-occipital fissure form the posterior boundary 
of the parietal lobe, and separate it from the occipital lobe 

{t'ig- 155)- 

The Sulci of the Inferior Parietal Lobule are the upturned 
ends of the posterior ramus of the lateral fissure, and the 
superior and middle temporal sulci, which extend from the 
temporal lobe into the inferior parietal lobule (Fig. 152). 

The Gyri of the Inferior Parietal Lobule are three in number 
— the supra marginal, the angular, and the post-parietal. 

The supra-marginal gyrus surrounds the upturned end of 
the posterior ramus of the lateral fissure. 

The angular gyrus surrounds the upturned end of the 
superior temporal sulcus ; and, in a similar manner, the post- 
parietal gyrus, when it is well marked, surrounds the uptuwed 
end of the middle temporal sulcus. It is separated from the 
arcus parieto-occipitalis by the sulcus par-occipitalis. 

Lobus Temporalis. — The temporal lobe appears on the 
lateral and the inferior surfaces of the hemisphere, and it forms 
the lower wall of the posterior ramus of the lateral fissure. 

The Sulci on the Lateral Surface of the Temporal Lobe are 
the superior and the middle temporal sulci. ^ ^ 

Sulcus Temporalis Superior. — The superior:^iil^Vill sulcus 
lies parallel with the posterior ramus of, th^ji^eral fissure 
(Figs. 152, iss). It intervenes between the SHperior and 
the middle temporal gyri ; and it cph?i^.p|^t>vo jj|||t 
distinct portions — an anterior wmRTsome- 

times remain separate, even in 
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Su/cus Temporalis Medius. — The middle temporal sulcus, 
which lies between the middle and the inferior temporal gyri, 
is very irregular in its mode of formation ; not infrequently it 
is represented by two or more separate portions. 

The Gyri of the Lateral Surface of the Temporal Lobe . — 
There are three gyri on the lateral surface of the temporal 
lobe — superior, middle, and inferior. 

Gyrus Temporalis Inferior. — The inferior temporal gyrus 
lies below the middle temporal sulcus ; it forms the temporal 
part of the infero-lateral border of the hemisphere, and will 
be seen again on the inferior surface of the temporal lobe, 
where it is separated from the fusiform gyrus by the inferior 
temporal sulcus. 

Gyrus Temporalis Medius. — The middle temporal gyrus 
lies between the middle and the superior temporal sulci, and 
it is more or less continuous, posteriorly, with the angular and 
the post-parietal gyri. 

Gyrus Temporalis Superior. — The superior temporal gyrus 
lies between the superior temporal sulcus and the posterior 
ramus of the lateral fissure, and it extends forwards to the tip 
of the temporal pole of the hemisphere (Fig. 1 52). 

The Upper Part of the Temporal Lobe, which forms the 
lower wall of the posterior ramus of the lateral fissure, is in 
relation with the insula and the lower parts of the parietal 
and frontal lobes. The dissector can display it by gently 
separating the lips of the fissure, and upon it two gyri, running 
backwards and medially, will be seen; they are the anterior 
transverse temporal gyrus (HeschFs convolution) and the 
posterior transverse temporal gyrus. The anterior transverse 
temporal gyrus and the portion of the posterior part of the 
superior temporal gyrus adjacent to its lateral end constitute 
the acoustic area of the brain cortex (Fig. 153). 

The Inferior Surface of the Temporal Lobe forms the 
greater part of the posterior portion of the inferior surface of 
the hemisphere, and in brains hardened in situ it is marked, 
anteriorly, by an obvious depression due to the eminentia 
arcuata of the anterior surface of the petrous part of the 
temporal bone. 

The Fissures and Sulci of the Inferior Surface of the 
Temporal Lobe are : (i) part of the chorioidal fissure (Fig, 138); 
(a) the c^lat^^al fissure ; (3) the stem of the calcarine fissure ; 
VHyiiie rbimJb fissure : and \ t;) the inferior temporal sulcus. 
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Fissura Chorioidea . — The chorioidal fissure forms the an- 
terior portion of the medial or upper boundary of the posterior 
part of the inferior surface of the hemisphere. In the region of 
the fissure the wall of the cavity of the hemisphere is reduced 
to a thin layer of epithelium, and the fissure is produced by 
the invagination of the epithelial wall, into the inferior cornu 
of the lateral ventricle of the hemisphere, by a vascular fold 
of piar mater. 
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Sulcus Temporalis Inferior. — The inferior temporal sulcus 
is below and lateral to the collateral fissure. 

The Gyri of the Inferior Surface of the Temporal Lobe are 
the hippocampal gyrus, the lingual gyrus, the fusiform gyrus, 
and a part of the inferior temporal gyrus. 

Gyrus Hippocampi. — The hippocampal gyrus is bounded 
by the rhinal and collateral fissures, infero-laterally, and the 
chorioidal fissure, supero-medially. The posterior end of 
the hippocampal gyrus is continuous, below the stem of the 
calcarine fissure, with the anterior part of the lingual gyrus, 
and, in front of the anterior end of the calcarine fissure, it 
is connected by means of a narrow bridge, called the isthmus^ 
with the posterior part of the gyrus cinguli, which embraces 
the corpus callosum, and which forms, with the isthmus and 
the hippocampal gyrus, a continuous fold of the cortex termed 
the gyrus fomicatus. The anterior end of the hippocampal 
gyrus is turned upwards and backwards, and is called the 
uncus (Fig. 138). 

If the upper or medial border of the hippocampal gyrus, 
behind the uncus, is displaced downwards a vertically notched 
ridge of grey matter will be brought into view ; it is the fascia 
dentata, and it will be seen to much better advantage when 
the inferior cornu of the lateral ventricle is studied. The 
portion of the hippocampal gyrus which lies above and medial 
to the rhinal fissure, including the uncus, is the piriform area^ 
^and it is closely associated with the sensation of smell. The 
more posterior part of the hippocampal gyrus forms the para- 
dentate area (Fig. 156). 

Gyrus The portion of the lingual gyrus which 

appears on the inferior surface of the temporal lobe lies be- 
tween the stem of the calcarine fissure and the posterior part 
of the collateral fissure (Figs. 138, 159). It is continuous 
anteriorly with the hippocampal gyrus, and, posteriorly, its 
upper part crosses the medial occipital border of the hemi- 
sphere and forms part of the medial surface of the occipital 
lobe. It constitutes a portion of the striate area or area of 
vision. 

Gyrus Fusiformis. — The fusiform gyrus lies between the 
collateral fissure and the inferior temporal sulcus. It is con- 
tinued posteriorly to the inferior surface of the occipital lobe. 

Gyrus Temporalis Inferior. — Only a part of the inferior 
temporal gyrus appears on the inferior surface of the temporal 
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lobe ; the remainder forms the infero - lateral border of the 
hemisphere, in the temporal region, and a part of the lateral 
surface of the temporal lobe, 

Lobus Occipitalis. — The occipital lobe forms part of the 
supero-lateral, part of the inferior, part of the medial surface of 
the hemisphere, and the occipital pole. Its medial surface, 
which will be seen more clearly at a later stage, is definitely 
separated from the medial surface of the parietal lobe by 
the parieto occipital fissure. The boundary which separates 
its supero-lateral surface from the adjacent parts of the parietal 
and temporal lobes is the small, lateral part of the parieto- 
occipital fissure, and a line drawn from that fissure to the 
pre-occipital notch on the infero-lateral border of the hemi- 
sphere. It is, therefore, largely artificial ; and there is no 
natural line of demarcation between the inferior surface of the 
occipital lobe and the inferior surface of the temporal lobe 
(Figs. 138, 156, 159). 

The Sulci and Fissures of the Supero-lateral Surface of tJu 
Occipital Lobe. — On the posterior part of the supero-lateral 
surface of the occipital lobe is the terminal part of the cal- 
carine fissure which curls round the occipital pole, from the 
medial to the lateral surface. The portion of the brain 
cortex which immediately surrounds the extremity of the 
calcarine fissure is part of the striate or visual area of the 
cortex (Figs. 152, 154, 155). 

Immediately anterior to the end of the calcarine fissure is 
a curved sulcus, convex forwards, called the suUus lunatus. It 
forms the anterior boundary of the visual area on the supero- 
lateral surface of the hemisphere. Anterior to the sulcus 
lunatus, and at right angles with it, is the sulcus occipitalis 
lateralis^ which divides the larger, anterior part of the supero- 
lateral surface of the occipital lobe into an upper lower 
portion. Passing backwards from the parieta]^ 
upper portion of the occipital lobe is the sulcu^,^)C50CC^Itfiiis. 
It ends posteriorly in a sulcus, the sulcus ocdp^^^ tranm^rtus^ 
which is at right angles with the sulcus ^pAr-occfpitalis, In 
some cases a small sulcus, the sulcus omfitciits paramedialisy 
is recognisable, parallel with and clQfl«?.J^ the supero-medial 
border of the occipital lobe 154 )* When it 

is present the supero-lateral si|lf%Q#^of the occipital lobe 
is separated, by it and the ; occipital sulcus, into 

superior, middle, and inferici^l^jci. 
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The Sulci and Gyri of the Inferior Surface of the Occipital 
Lobe . — The posterior part of the collateral fissure extends 
backwards from the temporal into the occipital lobe, separat- 
ing the lingual gyrus from the posterior part of the fusiform 
gyrus, both of which enter into the formation of the inferior 
surface of the occipital lobe (Figs. 138, 156). 

After the study of the fissures, sulci, and gyri of the supero- 
lateral and inferior surfaces of the hemispheres is completed 


Fissures and Gyri on the Surface of the Insula, 

( Eberstaller. ). 

F. Orbital operculum (for the most part 
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Insula (O.T. Island of Reil). — The insula is a pyramidal 
area of the hemisphere which lies on a deeper plane than the 
remainder of the surface of the hemisphere ; it is hidden 
from view by the adjacent margins of the frontal, parietal, and 
temporal lobes, which overlap it and constitute the opercula 
of the fossa lateralis. The fossa lateralis is the depression, at 
the bottom of the lateral fissure, in which the insula lies. 
Round the anterior, superior, and posterior borders of the 
insula runs a sulcus, called the sulcus circularis. It separates 
the insula from the adjacent parts of the hemisphere. At the 
apex or lowest part of the insula there is a rounded fold of 
the brain substance ; it is directly connected with the lateral 
of the two striae which extend from the posterior end of the 
olfactory tract and with the piriform area of the hippocampal 
gyrus, and it forms part of the olfactory area of the hemi- 
sphere. The region in which it is situated is known as the 
limen insula. 

The surface of the insula is divided into an anterior or 
frontal portion and a posterior or parietal portion by the 
sulcus centralis insula, which is in a plane parallel with the 
plane of the central sulcus on the supero-lateral surface of 
the hemisphere. On both portions of the insula there are 
two or more gyri. 

At this stage, the dissector should study the portion of the 
middle cerebral artery which was left in situ when the mem- 
branes were removed from the hemisphere (p. 387). He 
will find that it passes along the stem of the lateral fissure, 
crosses the limen insult, and breaks up on the surface of the 
insula into the terminal branches which were noted on the 
supero-lateral surface of the hemisphere (p. 388). ^ 

When the positions of the terminal braiic^rs \of t\ip 
middle cerebral artery have been studiej^ fibe vessels itnd 
the surrounding membranes may be renrf^ved. ^ 

Lobus OlflBkctorius. — Each olfactory bf several 

parts; they are: (i) the olfactory olfactor>' 

tract ; (3) the olfactory striae, medial (4) the 

olfactory trigone. The olfactory is the most 

anterior part of the olfactory brain, lies on 

the lower surface of the frontal anterior part 

of the olfactory sulcus. On its receives the 

olfactory nerves, which arise in * tW^^^^ry* mucous mem* 
brane of the nose and terminate jHl^i^P^ctoty bulb. They 

VOL. ni— 27 
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are about twenty in number. The olfactory bulb is continuous, 
posteriorly, with the olfiutory tracts a triangular prismatic band 
which runs backwards, in the olfactory sulcus, to the anterior 
border of the anterior perforated substance, where it ends in 
a pyramidal elevation, the trigonum olfaciorium. From the 
lateral angle of the olfactory trigone the stria olfactoria lateralis 
passes, backwards and laterally, along the lateral margin of 
the anterior perforated substance and across the limen insulae 
to the piriform area of the hippocampal gyrus (Fig. 162). The 
dissector should understand that under cover of the lateral 
olfactory stria there is a layer of grey matter which represents 
the anterior part of the piriform area. 

Dissection . — ^To display the course of the lateral olfactory 
stria it will be necessary to raise the temporal pole and, pos- 
sibly, it may be necessary to cut away the tip of the temporal 
lobe ; but that must be done on one side only. 

From the medial angle of the olfactory trigone the medial 
olfactory stria passes round the posterior end of the gyrus 
rectus to the medial aspect of the hemisphere, towards the 
subcallosal gyrus. The subcallosal gyrus is situated on the 
under surface of the anterior part of the corpus callosum, and 
it must be looked for at a later stage of the dissection (Figs. 

156. 159)- 

Dissection . — dissection should now be made with the 
object of displaying the upper surface of the corpus callosum. 
For that 'purpose the upper portion of the hemisphere, on one 
side, must be removed, and when that is done it will be possible 
to study the ^ri, fissures, and sulci on the medial surface of the 
opposite hemisphere. 

With a long' knife slice off the upper part of the right hemi- 
sphere down to the level of the sulcus cinguli on the medial surface 
(scC ^ig. 161). The white medullary centre of the hemisphere, 
enclosed within the grey cortex, which is brought into view 
when the section is made, is termed the centrum semuovale. 
From the centriun semi-ovale prolongations of the white matter 
pass into all th '^ surrounding gyri (Fig. 261). 

A transversi^ incision must now he made through the centre 
of the gyrus cinguli, which forms the medial boundary of 
the semi -oval centre; then the anterior and posterior parts 
of the gyrus cinguli must be tom away from the hemisphere 
in a lateral direction. If that is done successfully the manner 
in which the fibres of the corpus callosum enter the hemisphere 
will be demonstrated (Fig. z6i). 

If the student is dissecting the brain for the second tim^ ^ 
should not use the knife at all in carrying out this disse Action. 
T^e upper part of the hemisphere to the level of the gyrus c ^kigul j 
sboidd be^om off and then the g3mxs cinguli may be tr^^^^ 
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the same manner. By that expedient the fibres of the corpus 
callosum may be traced into individual gyri. 


Cingulum. — Examine the deep surface of the gyrus cinguli, 
which has been torn away, and note that a large bundle of 
longitudinally directed fibres is embedded in its substance. 
The bundle is the cingulum. It is a longitudinal association 
bundle, composed of several systems of fibres which run only 
for short distances within it and then pass into the adjacent 
parts of the gyrus fornicatus. It curves round the convexity 
of the corpus callosum, commencing, in front, at the anterior 
perforated substance and terminating, posteriorly, in the 
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Fig. 158. — Posterior pait of medial surface of the Left Hemisphere. The 
calcarine and the parieto-occipital fissures are widely opened up to show 
the deep gyri within them. 


hippocampal gyrus (Fig. 156). It can be easily displaced 
from its bed by the exercise of a very slight degree of traction. 

The fissures and sulci and gyri on the medial surface of 
the left hemisphere should now be studied. 

The Fissures and Sulci on the Medial Surface of the Hemi- 
sphere are — the medial part of the parieto-occipital fissure ; 
the posterior part of the calcarine fissure j the callosal sulcus ; 
the sulcus cinguli ; the subparietal sulcus j and, possibly, the 
upper end of the central sulcus. 

Fissura Parieto-occipitalis, — The med.^l part of the parieto- 
occipital fissure descends on the posterior p^rt of the medial 
tisurface of the hemisphere between the occipital and parietal 
of hes. It terminates a short distance behipd the posterior 
olfac . of the corpus callosum, and close to the medial occipital 
brearder, by joining the calcarine fissure. If the dissector 
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separates the margins of the fissure he will be able to con- 
vince himself that the union of the two fissures occurs only 
near the surface, and that the lower end of the deep part of 
the parieto-occipital fissure is separated from the calcarine 
fissure by a submerged ridge called the gyrus cunei, 

Fissura Calcarina, — The stem or anterior part of the 
calcarine fissure has already been seen on the inferior surface 
of the hemisphere (p. 413). It crosses the medial occipital 
border and joins the parieto-occipital fissure on the medial 
surface of the occipital lobe. Then it passes backwards to 
the occipital pole, round which it turns ; and it ends, on the 
supero-Iateral surface of the occipital lobe, in a terminal 
bifurcation. If the dissector separates the margins of the 
fissure he will find that, immediately behind its union with 
the parieto-occipital fissure, a submerged ridge, the cuneo- 
lingual gyrus^ separates the anterior from the posterior portion 
of the calcarine fissure. The ridge is an indication that the 
two parts of the calcarine fissure arose separately and became 
combined at a later period both ontogenetically and phylo- 
genetically. 

At this stage the dissector should make a frontal section 
through the posterior part of the right occipital lobe, and 
then examine the surface of the section of the grey matter in 
the region of the posterior part of the calcarine fissure. If 
the brain substance is in a state of good preservation he will 
find a distinct white line, called the stria Gennari, which cuts 
the grey matter into inner and outer parts, and which is not 
present in the neighbouring regions. The portion of the 
cortex marked by the line is called the area striata \ it is the 
visual area of the cortex, and the line indicates that the portion 
of the cortex in which it lies is associated with sight. It is 
found in both walls of the posterior part of the calcarine 
fissure and the adjacent parts of the cuneus and the lingual 
gyrus which bound the fissure, but it occurs only on the 
lower lip of the anterior part of the calcarine fissure, which is 
situated, therefore, on the boundary line between the visual 
and non-visual portions of the cortex. 

Sulcus Corporis Callosu — The callosal sulcus runs round 
the convex outline of the. corpus callosum, separating the 
corpus callosum from the gyrus cinguli. 

Sulcus Cinguli, — The sulcus cinguli runs parallel with the 
dallosal sulcus and is Separated from it by the gyrus cinguli. 
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It commences below the anterior end of the corpus callosum 
and runs at first forwards and upwards and then backwards, 
parallel with the supero-medial border of the hemisphere, to 
a point somewhat behind the upper end of the posterior 
central gyrus, where it turns upwards, cuts the supero-medial 
border, and terminates on the supero-lateral surface of the 
hemisphere. It separates the gyrus cinguli, which embraces 
the anterior and upper parts of the corpus callosum, from the 
superior frontal gyrus and the upper ends of the anterior and 
the posterior central gyri (Figs. 159, 160). 
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Fig. 159. — Medial surface of I.«ft Hemisphere (semi-diagrammatic). 


Su/cus SubparUtalis , — Behind the posterior end of the 
sulcus cinguli, and sometimes continuous with it, is the sub- 
parietal sulcus. It separates the niedjpl part of the superior 
parietal lobule, which is called precuneus, from the 
posterior part of the gyrus cinguli 

The Gyri of the Medial Surface 0 ti^ Hemisph€reX-^\A 
gyri on the medial surface of the lure the super^r 

frontal gyrus ; the upper ends and the postetr^ 

central gyri, the precuneus, 
gyrus, the gyrus cinguli^ and gyrus rectus. 
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Gyrus Frontalis Superior, — The superior frontal gyrus has 
been seen already on the supero-lateral surface of the hemi- 
sphere (p. 406). It forms that part of the medial surface 
which lies between the sulcus cinguli and the supero-medial 
border, and anterior to the upper end of the anterior central 
gyrus. 

On its antero-inferior part are two or three secondary gyri 
which run antero posteriorly or forwards and slightly upwards ; 
they are known as the rostral gyri. The posterior end of the 
medial aspect of the superior frontal gyrus is separated from 
the upper end of the anterior central gyrus by an offshoot 
from the sulcus cinguli. 

Lobulus Paracentralis. — The paracentral lobule corresponds 
in position with the upper ends of the anterior and posterior 
central gyri. It is bounded, posteriorly, by the upturned end 
of the sulcus cinguli \ anteriorly, by an offset from the sulcus 
cinguli. Its frontal portion is part of the motor area of the 
cerebrum. 

FrcBCuneus . — The precuneus is the medial part of the 
superior parietal lobule of the supero-lateral surface (p. 410). 
It is bounded, behind, by the parieto-occipital fissure ; in 
front, by the upturned end of the sulcus cinguli ; below, by 
the sulcus subparietalis ; and, above, by the supero-medial 
border of the hemisphere. 

Cuneus, — The cuneus forms the greater part of the medial 
surface of the occipital lobe. It is bounded, anteriorly, by 
the parieto-occipital fissure ; below, by the calcarine fissure ; 
and, above and behind, by the supero-medial border of the 
hemisphere. 

Gyrus Lingualis. — The lingual gyrus forms the lowest 
part of the medial surface of the occipital lobe. On that 
surface it lies between the calcarine fissure and the medial 
occipital border, which separates the medial from the posterior 
part of the inferior surface of the hemisphere. Anteriorly, 
it crosses the medial occipital border and passes to the 
inferior surface, where it has already been seen (Fig. 138). 

After the study of the fissures, sulci, and gyri of the medial 
surface of the hemisphere is completed, the dissector must 
remove the upper part of the left hemisphere above the level 
of the corpus callosum and anterior to the parieto-occipital 
fissure, but the fissure itself, and the part of the brain behind 
it, idiould be left intact so that a repeated study of the 
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calcarine fissure and its boundaries, and the relationships of 
the occipital and temporal lobes on the inferior surface, can 
be made at a later stage of the dissection. 
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Fi(. Mrili.il vuif.u*’ of the Right Hemisphere, and the structures seen 

.ilti 1 .1 ^ igut.il se« turn has been made through the Corpus Callosum, 
ihi I'oiniN, llie Du'mrphalon, the Mesenccpitalon, and the Rhorab- 
ontephaloii, aiui aflei the Septum I’liliu'idum lias been removed from 
between the Corpus Callosum and the Formv. 1 he arrow passes 
through the interventricular foramen from the right latt ial tonitule to 
the third ventricle, where it lies in the hypothalamic sulcus in the lateral 
wall of the third ventricle. 


When the upper parts of both hemispheres have been 
removed the upper surface of the corpus callosum will be 
exposed ; and it will be evident that the corpus callosum 
unites into one mass the medullary centres of the two 
hemispheres. The term centrum ovale is applied to the 
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upper surface of the corpus callosum is coated by an exceed- 
ingly thin layer of grey matter, called the indusium griseum^ 
which is continuous, at the bottom of the callosal sulcus, with 
the grey cortex of the hemisphere. Associated with the 
indusium, on each side of the median plane, are two delicate 
longitudinal bands of fibres called the striae longitudinales 
mcdialis and lateralis. The stria longitudinalis medialis is the' 
more strongly marked of the two, and it is separated from 
its fellow of the opposite side by a faint median furrow. 
The stria longitudinalis lateralis is placed more laterally. So 

Genu of 



Fig. 162. — Anterior end of the Corpus Callosum and the Subcallosal Gyri 
as seen from below when the frontal lobes of the hemispheres are 
slightly separated from each other. (From Cruveilhier. ) 

thin is the indusium that the transverse direction of the 
bundles of callosal fibres can be easily seen through it. 

The strice, with the thin layer of grey matter associated with them, 
represent a gyrus called the gyrus supracallosus. 

The two extremities of the corpus callosum (T :<> 160') are 
greatly thickened, whilst the middle part, the O.T. 

body\ is considerably thinner. The thick . end, 

which is full and rounded, lies over the mesencv , .1, and 

extends backwards as far as the highest point of the cei ebellum. 
It is called the splenium. The anterior end, which is less 
thick than the posterior, is folded, downwards and backwards, 
upon itself, and is called the genu. The recurved lower 
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portion of the anterior part of the corpus callosum rapidly 
thins as it passes backwards, and is termed the rostrum. 
The fine terminal edge of the rostrum is connected with the 
lamina terminalis (Fig. i6o). 

Both the lateral and the medial longitudinal striae and the 
indusium, which lie upon the upper surface of the corpus 
callosum, turn downwards, round the splenium, and become 
continuous, below it, with the attenuated posterior part of the 
hippocampus^ a structure which will be seen, later, in the 
inferior horn of the lateral ventricle. Immediately above the 
union of the indusium with the hippocampus there is a 
narrow ridge of grey matter, called the fasciola cinerea, which 
is the posterior, terminal part of the fascia dentata (Fig. 
156). Anteriorly, the striae and the indusium pass round the 
genu, and then along the under surface of the rostrum until 
they terminate in the gyrus subcallosus of the corresponding 
side. The gyrus subcallosus is a ridge which descends from 
the rostrum of the corpus callosum and passes towards the 
medial olfactory stria and the substantia perforata anterior 
(Fig. 1 60). 

Fibres of the Corpus Callosum. — ^The transverse fibres of the corpus 
callosum, as they enter the white medullary centre of the cerebral hemisphere, 
radiate from each other towards various parts of the cerebral cortex. This 
radiation is called the radiatio corporis callosi. The more anterior of the 
fibres which compose the genu of the corpus callosum sweep forwards, 
in a series of curves, towards the frontal pole of the hemisphere. They 
form the forceps minor, A large part of the splenium, forming a solid 
bundle termed the forceps major^ bends suddenly and abruptly backwards 
into the occipital lobe. Fibres from the trunk of the corpus callosum and 
also from the splenium curve round the lateral ventricle and form a very 
definite stratum called the tapetum. The tapetum is a thin layer, of the 
medullary centre of the hemisphere, which forms the roof and lateral wall 
of the posterior horn, and the lateral wall of the posterior part of the inferior 
horn of the lateral ventricle. 


Ventriculus Lateralis. 

The lateral ventricle, in the interior of the cerebral hemi- 
sphere, should now be opened up on e^h side. The corpus 
callosum, which forms the roof of the central part (O.T. body) 
and anterior horn of this cavity, must, therefore, be partially 
removed. 

Disaectioa. — Make a longitudinal incision, through the 
corpus caUcsum, about 6 mm. (a quarter of an inch) or less 
from the median plane, on each side. The central portioh of 
the corpus callosum which lies between the incisions is to 
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be kept in position. The lateral portions must be turned laterally 
and detached completely. As that is being done, it will become 
evident that the lower part of the splenium, which is prolonged 
into the forceps major, is, in reality, a portion folded forwards 
in close apposition with the under surface of the posterior end 
of the corpus callosum. Be careful to leave the forceps major 
in its place (Fig. 163). 
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The central part and the anterior horn of the ventricle are 
now exposed ; but the cavity of the ventricle runs backwards 
into the occipital lobe in the form of a posterior horn, and 
downwards and forwards into the temporal lobe as the inferior 
horn. The posterior horn should, at present, be opened on the 
right side only. Carry the knife backwards through the medul- 
lary substance which forms the roof of the cavity, and remove 
a sufficient amount of the roof to give a complete view of the 
interior of the cavity. Greater difficulty will be experienced 
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in opening up the inferior horn. Place the point of the knife 
in the upper part of the horn, where it joins the central part 
of the ventricle, and carry the blade forwards and downwards, 
through the lateral part of the temporal lobe, towards the 
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Fig. 164. — Dissection to sliow the Lateral Ventricles. 'I’he trunk of the 
corpus callosum hns been detached from the genu and the splenium and 
turned over to the left. 


temporal pole, following the course of the cavity, which corre- 
sponds, very nearly, with the course of the superior temporal 
sulcus. The lateral wall of the inferior horn is thus incised, 
and a sufficient amount of the lateral part of the temporal lobe 
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must be removed to give a view of the cavity. The dissection 
necessitates the removal of the temporal operculum, but the 
surface of the insula should be preserved from injury.^ 

Lateral Ventricle. — When the dissection is completed, 
the dissector cannot fail to note that each cerebral hemisphere 
is hollow. The cavity in the interior is called the lateral 
ventricle. It is lined with a thin dark -coloured layer of 
epithelium which is termed the ependyyna. In certain places 
its walls are in apposition with each other, but in other 



Cenirai part of lateral ventricle 


Tsneal rece*' 


Anterior 
horn of 
lateral 
ventricle 
^ Interventricular 
fi>rainen 
Thiid ventricle 
Optic recess 


Fosterior 

horn 


Fourth 

ventricle' 


infundibular recess 


Inferior horn 


Lateral recess 


Fig. 165. — Cast of the Ventricles of the Brain. (From Retzius. ) 


localities spaces of varying capacity, and containing cerebro- 
spinal fluid, are left between the boundary walls. The lateral 
ventricle communicates with the third ventricle of the brain 
by means of a small foramen which is termed the inter- 
ventricular foramen ip , 11 . foramen of Monro) (Figs. 160, 165). 
That aperture, which is just large enough to admit a crow- 
quill, lies at the anterior end of the thalamus, and posterior to 
the column of the fornix (O.T. anterior pillar). To find the 
aperture, the dissector should note the rough fringe of vascular 
pia mater which lies on the floor of the ventricle, and he should 
follow the fringe forwards to its passage into the foramen.- 

The shape of the lateral ventricle is very irregular, but it 

^ II llu' lu'iuis| ill* M h.ur .du'.uh Ix't'n Mpu.iUd litun one .uiotbei the 
dissection nuist he earned out on each side separ.ilely 
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is readily understood when a cast of the cavity is examined 
(Fig. 165). It is composed of a central part (O.T. body) 
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and three horns, viz., an anterior, a posterior, and an infe/ior 
horn. The anterior horn is that part of the cavity which 
lies anterior to the interventricular foramen. The central 
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part is the portion of the ventricle which extends from the 
interventricular foramen to the splenium of the corpus cal- 
losum. At the level of the splenium the posterior and 
inferior horns diverge from the posterior end of the central 
part. The posterior horn curves backwards and medially 
into the occipital lobe. It is very variable in its length and 
capacity. The inferior horn passes, with a bold sweep, round 
the posterior end of the thalamus, and then tunnels, down- 
wards and forwards, through the temporal lobe, towards 
the temporal pole (Fig. 166). 

Behind the anterior horn the floor of the central part of 
the ventricle is fully exposed and the following parts should 
be distinguished, (i) Extending backwards and laterally 
from the interventricular foramen is the vascular fringe called 
the chorioid plexus of the lateral ventricle. Posteriorly it 
descends into the inferior horn. (2) Medial to the chorioid 
plexus is the upper surface of the body of the fornix. Its 
posterior extremity, on each side, becomes a crus of the fornix, 
which accompanies the chorioid plexus into the inferior horn, 
where it terminates in the fimbria of the hippocampus. (3) 
Lateral to the chorioid plexus is a part of the upper surface 
of the thalamus. (4) Running along the lateral margin of the 
thalamus, in a shallow sulcus, is a white strand called the stria 
terminalis. It descends posteriorly into the roof of the 
inferior horn. (5) Lateral to the stria terminalis lies the 
convex upper surface of the body of the caudate nucleus. 

Dissection. — When the parts mentioned have been identified, 
the central part of the corpus callosum, which is still in position, 
should be carefully raised to display the seyiam which 

descends from the lower surface of the corpus callosum to the 
upper aspect of the fornix, and so intervenes between the lateral 
ventricles of the opposite sides, forming the medial wall of the 
central part and the anterior cornu of each ventricle. Whilst 
the central part of the corpus callosum is still elevated the fornix 
should be followed forwards. It will be found td divide into two 
rounded bundles, called the columns 0/ the fornix, which descend, 
one on each side, in front of the corresponding interventricular 
foramen (Fig. 160). 

Plexus Chorioideus Ventriculi — The chorioid 

plexus of each lateral ventricle is a plexus of blood vessels 
enclosed in the lateral margin of d triangular fold of pia 
mater called the tela chorioidm of the third ventricle. The 
body of the fold is concealed/at present. It will be displayed 
at a later stage of the disse^lion (Fig. 
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Comu Anterius Ventriculi Lateralis. — The anterior horn 
forms the anterior part of the cavity, and it extends forwards, 
laterally and downwards in the frontal lobe. When seen in 
frontal section it presents a triangular outline. The floor 
is narrow and is formed by the white matter of the orbital 
part of the frontal lobe. From it the medial and lateral 
walls ascend to the roof, which is formed by the under surface 
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J'lf. 167. — Frontal section through the Cerebrum through ilio untcuui |».ni 
of the lentiforrn nucleus. Seen from the .inteiior aspect 


of the corpus callosum. The vertical medial wall is the 
anterior part of the septum pellucidum, which separates the 
anterior horns of the opposite sides from one another. The 
in-bulging lateral wall is formed by the head of the caudate 
nucleus (Fig. 167). 

Pars Centralis Ventriculi Lateralis. — The central part 
of the ventricle likewise is roofed by the corpus callosum. 
On the medial side it is bounded by the iiosierior part of the 
septum pellucidum, and more posteriorly by the attaclmicnt 
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of the fornix to the under surface of the corpus callosum, 
behind the posterior end of the septum pellucidum. On the 
lateral side it is closed by the meeting of the roof and the 
floor of the cavity. 

In the floor are several important objects which have 
already been referred to. Latero-medially, and, at the same 
time, to some extent from before backwards, they are — (i) the 
caudate nucleus ; (2) a groove extending obliquely, backwards 
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and laterally, between the caudate nucleus and the thalamus, in 
which are placed the vena terminalis (O.T. vein of corpus 
striatum) and a white band called the stria terminalis (O.T. 
taenia semicircularis) ; (3) a portion of the upper surface 
of the thalamus ; (4) the chorioid plexus ; (5) the thin, sharp 
edge of the fornix. 

The caudate nucleus lies in the lateral part of the floor of 
the central part of the lateral ventricle, and it narrows very 
rapidly as it passes backwards. 

' The vena terminalis is seen through the ependyma in the 
groove between the caudate nucleus and the thalamus. It 
joins the internal cerebral vein (O.T. vehi of Galen) at the 
interventricular foramen. In the same groove is placed the 
stria terminalis — a narrow hand of white matter, which bends 
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downwards and disappears from view in the region of the 
interventricular foramen. Its fibres ultimately reach the 
substantia perforata anterior, in which they end. 

The portion of the upper surface of the tfialamus which 
appears in the floor of the lateral ventricle is, in great part, 
overlaid by the chorioid plexus of the lateral ventricle. The 
plexus is a rich vascular fringe which appears from under 
cover of the sharp edge of the fornix. It is continuous 
anteriorly, through the interventricular foramen, with the 
corresponding chorioid plexus of the opposite side ; whilst 
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Fig. 169. — Frontal section through the Posterior*! lorns of the 
Lateral Ventricles. 


posteriorly, it is carried into the inferior horn of the ventricle. 
Although the chorioid plexus has all the appearance of lying 
free within the ventricle, it is invested by an epithelial layer 
of ependyma, which excludes it from the cavity and is 
continuous on th« . one hand with the ependyma on the 
sharp margin " ' fornix, and on the other with the 

ependymn of r surface of the thalamus. 

Cornu P "/cntriculi Lateralis. — The posterior 

horn is a divv ■ runs, from the posterior end of the 

central part c uto the occipital lobe. It tapers 

to a point ana Uc.sc. gentle curve, the convexity of 

which is directed lateiai.^. The roof and the lateral wall of 
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the posterior horn are formed by the tapetum of the corpus 
callosum (see p. 426). 

Upon the medial wall two elongated, curved elevations 
may be seen. The upper of the two is termed the bulb of 
the cornu^ and is produced by the fibres of the forceps major 
as they curve, backwards, from the lower part of the splenium 
of the corpus callosum into the occipital lobe. The lower 
elevation is known as the calcar avis. It varies greatly in 
size, in different brains, and is caused by an infolding of the 
ventricular wall which corresponds with the anterior part of 
the calcarine fissure. 

Dissection . — If the opercula have not already been removed 
to expose the insula, the dissector should now insinuate his 
fingers underneath the fronto-parietal operculum of the insula 
on the right side and tear that portion of the cortex away in an 
upward direction. The frontal operculum (pars triangularis) 
and the orbital operculum should be dealt with in the same 
manner. The greater part of the temporal operculum has 
already been removed in opening up the inferior horn of the 
ventricle ; therefore the insula is now fully exposed to view, 
and its relation to the parts in the interior of the ventricle can 
be seen. 

Cornu Inferius Ventriculi Lateralis (O.T. Descending 
Cornu). — The inferior horn must be regarded as the direct 
continuation of the main ventricular cavity into the temporal 
lobe. The posterior horn is merely a diverticulum from the main 
cavity. At first directed backwards and laterally, the inferior 
horn suddenly sinks downwards, posterior to the thalamus, into 
the temporal lobe, in which it takes a curved course, forwards 
and medially, to a point about 25 mm. {one inch) posterior to 
the extremity of the temporal pole. In the angle between the 
diverging inferior and posterior horns the cavity of the ventricle 
exhibits a triangular expansion of varying capacity. It is called 
the trigonum collaterale. 

The lateral wall of the inferior horn is formed, for the 
most part, by the tapetum of the corpus cJillosum, At the 
extremity of the horn the presents a slight bulging iafe^he 
ventricular cavity. The bulging is called the ,:mygda ^4 
tubercle,, and it is produced by a supM^cent^^coilectioivof grey 
matter, termed the amygdaloid The terminoHik 

and the greatly attenuated tail ^the caudate nucleus are 
both prolonged into the infefitft*' horn, ate carried 
forwards, in its roof, to the amy|^tilpid nucii% 
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On the floor of the inferior horn the dissector will note 
the following parts: (i) the hippocampus; (2) the chorioid 
plexus ; (3) the fimbria ; and (4) the eminentia collateralis. 

Hippocampus (O.T. Hippocampus Major). — The hippo- 
campus is overlapped by the chorioid plexus, which must be 
turned aside. It is a prominent elevation in the floor of the 
inferior horn of the lateral ventricle, and is strongly curved 
in conformity with the course taken by the horn in which it 
lies. It presents, therefore, a concave medial margin and a 
convex lateral margin. Narrow posteriorly, it enlarges as it 
is traced forwards, and it ends, below the amygdaloid tubercle. 
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Fig. 170. — Fiontal Section to show relations of Inferior Cornu of 
Lateral Ventricle. (Part of F'lg. 188 enlarged. ) 

in a thickened extremity, the /es hippocatfipL The surface 
of the pes hippocampi is marked by some faint grooves which 
intervene between a number of ridges called the hippocampal 
digitations. The hippocampal elevation is due to masses of 
nerve cells and the nerve fibres associated with them. 

Alveus. — The alveus is a thin white layer formed by nerve 
fibres whivih arise from the cells of the hippocampus, and 
spread out over its ventricular surface. 

Fimbria (Hippocampi). — The fimbria is a narrow but very 
distinct band of white matter which is attached by its lateral 
margin along the concave medial border of the hippocampus, 
immediately above the fascia dentata. The white matter com- 
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posing it is continuous with the thin white layer (alveus) which 
is spread over the surface of the hippocampus. The fimbria 
has two free surfaces — superior and inferior ; a sharp, free medial 
border^ which lies immediately above the fascia dentata, and 
below the chorioidal fissure ; and a lateral border^ attached to 
the hippocampus at its junction with the fascia dentata. It 
consists of the white fibres of the alveus, which assume a 
longitudinal diiection at the margin of union of the hippo- 
campus and the fascia dentata, and ascend to become the 



Pes bipivjciunpi 


H ippcjcamptij; 

'interior colS.m j.iI > i.-iiti.’! 


I'M' U , ! 

Cnuda fascKC ' 

Uentaia; • 
Fimbria 
Fascia dentara 
Foruix 

Hippocampal 

gyrus H 
Spkimuu J 


Ti igonmn coHatcralc 


Fig. 171. — Dissection to slu>\\ llie .uul Inferior Coiniia of the 

L.itoi.il W-ntiiile 


corresponding crus of the foini\ (see ^.*’442). It 
the chorioid fissure and the fast^a dentata. 
Anteriorly, it runs into the reciftwc^ cxlremitv ' ‘ 
and postero -superiorly, as already stated, 1 
tinuous with crus of the fornix. 

Chorioid Fissure of the Cerehnn 


lies bt^tween 

>)• 
IS ; 

on- 

inater 


in the region of the hipj)orani])al v ju- .u ’ die 1. ' .■ dentata 

is removed from the surface of the Liam, oe chorioid plexus 
in the interior of the inferior hoin of the lateral ventricle is some- 
times witiuh awn with it, and a fissure thei ween the 

fimlnia and the roof of the ventricular ’ fissure is 

111—28 a 
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part of the chorioid fissure of the cerebrum ; and it is the lateral 
part of the p'eat transverse fissure. By the withdrawal of the 
chorioid plexus it is converted into an artificial gap, which 
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mater, which is prolonged, into the inferior horn and the 
central part of the lateral ventricle, through the chorioid fissure 
of the cerebrum. In the inferior horn it lies on the surface 
of the hippocampus and, at the posterior extremity of the 
thalamus, it becomes continuous with the chorioid plexus in 
the central part of the lateral ventricle (Fig. 166). But it 
must not be supposed that the chorioid plexus lies free in 
the ventricular cavity. It is clothed in the most intimate 
manner by an epithelial ependymal layer, which represents 
part of the original medial surface of the hemisphere pushed 
into the cavity by the chorioid plexus. The ventricle, there- 
fore, opens on the surface through the chorioid fissure only 
after the thin epithelial layer is torn away by the withdrawal 
of the chorioid plexus. 

Eminentia Gollateralis. — The collateral eminence is some- 
times separated into two parts, which may be distinguished 
from each other as the eminentia collateralis posterior and 
the eminentia collateralis anterior (Figs. 166, 171). 

The posterior collateral eminence is a smooth elevation in 
the floor of the trigonum collaterale, in the interval between 
the calcar avis and the hippocampus as they diverge from 
one another. The anterior collateral eminence is not always 
present. It forms an elongated elevation in the floor of the 
inferior horn of the lateral ventricle, to the lateral side of 
the hippocampus. Both eminences correspond to the col- 
lateral fissure on the inferior aspect of the cerebral 
hemisphere. 

Dissection , — The dissector should now detach the remains 
of the right temporal lobe and of the right occipital lobe from 
the rest of the cerebrum by cutting through the forceps major 
of the splenium of the corpus callosum and through the fimbria 
where it passes into the crus of the fornix. The knife should 
then be carried forwards from the anterior extremity of the 
inferior horn, above the level of the uncus, through the temporal 
pole. The temporal lobe, including the hippocampal ^rus 
along its medial side, can then be separated fiom tlie remainder 
of the brain, along the line of the chorioid fissure of thd ce^brum. 
In the detached part of the cerebrum (Fig. 171' a^go^j|&iew is 
obtained of the floor of the inferior horn , and. of the^gfts in 
relation to it. Further, by replacing it in the a 9 |^ctor 

will be better able to understand the chorioM figure, Mmthy 
turning the brain upside down he will obtaiiTn'ifi^ of the roof 
of the inferior horn and the structures in relSHofrw it! In that 
way the tail of the caudate nucleus and the stria terminalis can 
be traced into the amygdaloid nucleus. 

The cut edge of the central part of the corpus callosum, which 
111—28 b 
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is still in position, should now be still further pared away, so as 
to bring the subjacent septum pellucidum and the fornix more 
fully into view. 

Upon the portion of the temporal lobe which has been separ- 
ated, the dissector should examine again the fascia dcntatay 
which was mentioned on p 414, and which is now much more 
accessible. 

Fascia Dentata Hippocampi. — The fascia dentata is 
the free edge of grey matter which is placed between the 
fimbria and the deep part of the upper surface of the hippo- 
campal gyrus. The groove between it and the fimbria 
is termed the fimbrio-dentate sulcus. The margin of the fascia 
is notched, and its surface is scored with numerous closely- 
placed vertical grooves. It begins posteriorly, in the region 
of the splenium of the corpus callosum, as the fasciola cinerea 
(Fig. 173), and it runs forwards into the cleft of the uncus, 
from which it emerges again in the form of a delicate band, 
called the cauda fascicc dentahc^ which crosses the recurved 
part of the uncus in a transverse direction. I'hc cauda is 
not always easily seen. 


Septum Pellucidum — Fornix — Tela Chorioidea 
Ventriculi Tertil 

Septum Pellucidum. — The septum pellucidum is a thin 
vertical partition which intervenes between the anterior 
cornua and the anterior parts of the central portions of the 
two lateral ventricles (Fig. 164)% It occupies the triangular 
interval between the corpus callosum and the body and 
columns of the fornix, being attached, above and anteriorly, 
to the corpus callosum, and below and posteriorly, to the fornix. 
It consists of two thin laminae which form the side walls of a 
median cleft called the cavum septi pellucidi (Vxg^. 164, 174). 

Dissection. — The narrow median strip of the corpus callosum, 
posterior to the genu, should now be removed. Cut it trans- 
versely across, and, gently raising it, separate the upper edge 
of the septum pellucidum from its lower surface. Posterior to 
the septum pellucidum the under surface of the median part of 
the corpus callosum will be found to lie upon and to l^ con- 
nected with the upper surface of the fornix. Sever that con- 
nection also. The left half of the forceps major should be 
preserved, so that its connection with the occipital lobe may be 
more fully made out later. Snip off the upper edge of the 
septum pellucidum with the scissors, in order to demonstrate 
the two laminae with the interposed cleft. 
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uavum oepti Pellucidi (O.T. Fifth Ventricle). — The cavity 
of the septum [>ellucidum is the name applied to the median 
cleft between the two laminae of the septum. It varies greatly 
in extent, in different brains, and it contains a little fluid. It is 
completely isolated, having no communication either with the 
ventricles or with the exterior. 

Fornix. — The fornix is an arched structure, composed of 
longitudinal and transverse fibres. It consists of a central 
part or body, which ends in two columns anteriorly and two 
crura posteriorly. 
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Fig. 173. — Dissection showing the rcl.uions of the Fornix. 


Corpus Fornids. Tlic body of the fornix is triangular in 
shape. Anteriorly, where it is continuous with the columns, 
it is narrow; posteriorly it broadens out, becomes flattened, and 
is prolonged into the crura (Fig. 166). The posterior part of 
the upper surface of the body of the fornix is in contact with 
and is adherent to the inferior surface of the posterior part 
of the body of the corpus callo.siim. The remaining part of 
the upper surface of the median [xntion of the fornix is 
attached to the posterior part of the lowe^ edge of the 
septum pcllucidiim. Lateral to those attachments the upper 
surface of the body of the fornix a part of the floor 

of the lateral ventricle, on each ‘^ide, and' is clothed with 
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ependyma. Each lateral margin is a sharp edge, from 
under which the chorioid plexus projects into the cavity of 
the corresponding lateral ventricle. The lower surface of 
the body of the fornix rests upon the tela chorioidea of the 
third ventricle (O.T. velum interpositum), a fold of pia mater 
which separates it from the third ventricle and the two 
thalami (Figs. i68, 187). 

ColupntKE Fornicis (O.T. Anterior Pillars). — The two 
columns of the fornix are two rounded strands which emerge 
from the anterior end of the body of the fornix, and then, 
diverging slightly, pass downwards, anterior to the inter- 
ventricular foramina. They then sink into the grey matter 
on the side walls of the third ventricle, and end at the 
base of the brain in the corpora mamillaria (Figs. 160, 173). 

Each mamillary body has the appearance of being a twisted loop of 
the corresponding column of the fornix, in which the fibres turn upon 
themselves, and are then continued upwards and backwards into the 
anterior tubercle of the thalamus. The appearance, however, is decep- 
tive. In the interior of the corpus mamillare there is a nucleus of grey 
matter. In that nucleus the fibres of the column end ; while the other 
fibres, which seem to be continuous with the fornix fibres, take origin 
within the nucleus. The strand, thus formed, is called the fasciculus 
mamillo-thalamicus (O.T. bundle of Vicq d’Azyr) (Fig. 173). 

The connections which have just been described cannot be made out at 
present, but at a later period the dissector will experience little difficulty 
in tracing a column of the fornix to the corresponding corpus mamillare, 
and iu displaying the connection of corpus mamillare with the fasciculus 
mamillo-thalamicus. 

Crura Fornicis (O.T. Posterior Pillars). — The crura of the 
fornix are flattened bands which diverge from the posterior 
part of the body of the fornix. At first they are adherent 
to the under surface of the corpus callosum, but soon they 
sweep downwards, round the posterior ends of the thalami, 
and enter the inferior horns of the lateral ventricles. There 
each crus comes into relation with the corresponding hippo- 
campus, and some of its fibres spread out on the surface 
of that prominence, where they form the alveus^ wliilst the 
remainder constitute the fimbria, which has been described 
already (p. 436, Fig. 171). 

The transverse fibres of the fornix cross the lower surface 
of the body and the anterior part of the interval between the 
$Uverging crura. In the latter place they may be adherent 

the lower surface of the corpus callosum. On each side 
th«y are continuous with the longitudinal fibres of the crura 
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and so are prolonged, in the inferior horn, into the fimbria 
and the alveus. They constitute a transverse commissure 
from one hippocampus to the other. 


Dissection , — The body of the fornix should now be divided 
transversely, across its middle. Its posterior and anterior 
portions may then be raised from the tela chorioidea of the third 
ventricle, and thrown apart from each other. Had it been 
possible to raise the corpus callosum and fornix together, the 
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Fig. 174. — Dissection to show the Tela Chorioidea of the Third 
Ventricle and the parts in its vicinity. The fornix has been 
divided and thrown backwards. 


diverging crura of the fornix would have been seen to limit a 
triangular space on the under surface of the corpiis callosum, 
anterior to the posterior margin of the splenfum. That interval 
is termed the If/ra ; it is traversed by a series of oblique markings 
which indicate the presence of the transverse fibres passing 
across from one crus of the fornix to the other. 

Tela Chorioidea Ventriculi Tertii ».T. Velum Inter- 
positum). -The tela chorioidea of the fnnd vjentricle consists 
of two layers of pia mater which focnv d fol(J . of triangular 
outline. It intervenes between the ' ' * be fornix, above, 

and the roof of the third ventrii < . ae two thalami, 
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below. Between the two layers are blood vessels and some 
subarachnoideal trabecular tissue. The narrow, anterior end 
of the triangular fold lies between the interventricular 
foramina. The base is situated under the splenium of the 
corpus callosum, and there the upper of the two layers of pia 
mater which form the tela becomes continuous with the pia 
mater on the corpus callosum, and the lower layer becomes 
continuous with the pia mater on the lamina quadrigcmina 
(Fig. 1 41). 

In each of the two margins of the tela lies the chorioid 
plexus of the central part of the corresponding lateral ventricle. 
The plexus projects into the ventricular cavity from under 
cover of the free edge of the fornix. Posteriorly, it is con- 
tinuous with the part of the chorioid plexus which lies in the 
inferior horn of the ventricle; whilst anteriorly, it narrows 
greatly, and becomes continuous, across the median plane, 
with the corresponding plexus of the opposite side. From 
the median junction two much smaller chorioid plexuses 
run, backwards, in the lower surface of the tela, and project 
downwards into the third ventricle. These are the chorioid 
plexuses of the third ventricle (Fig. 175). 

The most conspicuous blood vessels in the tela chorioidea 
of the third ventricle are the two internal cerebral veins 
(O.T. veins* of Galen\ which run backwards — one on each 
side of the median plane. Each internal cerebral vein is 
formed, at the apex of the fold, by the union of the vena 
terminalis with a large vein issuing from the chorioid plexus ; 
posteriorly, they unite to form the great cerebral vein 
(O.T. vena magna Galent), and that vein pours its blood 
into the anterior end of the straight sinus (Fig. 35). 

Fissura Transversa Cerebri. — The name transverse fissure 
is given to the continuous cleft through which the tela 
chorioidea of the third ventricle and the chorioid plexuses 
of the inferior horns of the lateral ventricles are introduced 
into the interior of the brain. It consists of an upper or 
middle part and two lateral parts. The middle part 
lies between the splenium of the corpus callosum and 
the body of the fornix, above, and the mid-brain, below. 
The base of the tela chorioidea of the third ventricle lies 
in it, and the blood vessels which enter and leave the tela 
pass through it, between the layers of the tela. 

The lateral parts of the transverse fissure are the inferior 
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parts of the chorioidal fissures, which have been studied already 
in connection with the inferior horn of the lateral ventricle 
(P- 437). 

Dissection . — Each vena terminalis should now be divided 
as it unites with the internal cerebral vein. The apex of the 
tela chorioidea should then be seized with the forceps and pulled 
backwards, till the whole structure is reversed. As that is 
done, care must be taken to avoid injury to the attachments of 
the pineal body, which is enclosed in a fold of the posterior part 
of the lower layer of the tela. When the tela chorioidea has 
been displaced backwards to the level of the mid-brain, the entire 
upper surface of the thalamus on each side is exposed, and, between 
the thalami, the cavity of the third ventricle is seen. The epithelial 
roof of that ventricle, which is invaginated into the cavity by 
the chorioid plexuses of the third ventricle on the under su^ace 
of the tela, is tom away with the tela. 


The Thalami and the Third Ventricle. 


Thalamus. — The thalamus is a large mass of grey matter 
which lies obliquely across the path of the corresponding 
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pedunculus cerebri as it ascends into c > ihere. In 

their anterior two-thirds, the two thalam’ i together, 

but are separated by a deep median cicii called the third 
ventricle ; the posterior thirds are further apart from one 
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another, and the corpora quadrigemina of the mid-brain lie 
between them, on a lower plane. Each thalamus presents a 
small anterior extremity and a large posterior extremity, and 
four surfaces. The inferior and lateral surfaces are in apposi- 
tion with, and, indeed, directly connected with adjacent parts. 
The superior and medial surfaces are free. 

The lateral surface of each thalamus is applied to a mass 
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Fig. 176. — The two Thalami and the Third Ventricle as seen from above. 


of white matter, termed the internal capsule^ which is composed 
largely of fibres from the basis pedunculi of the mid-brain (Fig. 
188). The inferior or ventral surface of the thalamus rests 
chiefly upon the subthalamic region^ which is the prolongation 
upwards of the tegmental part of the pedunculus cerebri. The 
relation, therefore, which the thalamus presents to the upward 
continuation of the pedunculus cerebri is very intimate. 

The superior stirface of the thalamus is free. On the 
lateral side it is bounded by the groove which inter- 
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venes between the thalamus and the caudate nucleus and 
contains the vena terminalis and the stria terminalis. On 
the medial side, the superior surface of the thalamus is 
separated from the medial surface, in its anterior half, by a 
sharp edge, or prominent ledge, of the ependyma of the 
third ventricle. The ledge is called the tcenia thalami. It 
is produced by a longitudinal strand of fibres, called the stria 
medullaris^ which lies beneath the ependyma. A short distance 
anterior to the pineal body the taenia lies upon the upper 
border of a raised white band, called the habenula, which 
is directly continuous with the stria medullaris. 

The habenula divides posteriorly into two parts, one of which becomes 
associated with the cells of the grey matter of the trigonum habenulje of 
the same side {see beloiu ) ; the fibres of the other part pass through the roof 
of the third ventricle immediately in front of the upper part of the stalk 
of the pineal body. They go to the trigonum habenulae of the opposite 
side and, together with their fellows of the opposite side, they form the 
habenular com m issure ( Ki g. 1 7 7 ). 

Between the habenula medially and the upper quadrigeminal body 
posteriorly, lies a small triangular depressed area, the trigonum habenuUe. 

The superior surface of the thalamus is slightly convex, 
and is of a whitish colour owing to the presence of a thin 
superficial coating of nerve fibres (stratum zonale). It is 
divided into two areas by a faint oblique groove which 
begins near the anterior extremity of the thalamus, and ex- 
tends obliquely, laterally and backwards. The sulcus corre- 
sponds to the free edge of the fornix. The two areas thus 
mapped out are very differently related to the ventricles of 
the brain. The lateral area includes the anterior extremity 
of the thalamus, and forms a part of the floor of the lateral 
ventricle ; it is covered with ependyma, and overlapped by 
the chorioid plexus. The medial area intervenes between 
the lateral and third ventricles of the brain, and takes no 
part in the formation of the walls of either. It is covered 
with the tela chorioidea, above which is the fornix. It 
includes the posterior extremity of the thalamus. 

The anterior extremity of the thalamus, called the anterior 
tubercle, is rounded and prominent. It projects into the 
lateral ventricle, lies postero - lateral to the corresponding 
column of the fornix, and forms the posterior boundary of the 
interventricular foramen. 

The posterior extremity of the thalamus is very prominent, 
and it projects backwards over the mesencephalon (Fig. 176). 
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The most projecting part is called the pulvinar. But the 
posterior end of the thalamus shows another prominence, 
which is situated below and to the lateral side of the pulvinar. 
It is oval in form, and receives the name of the corpt 4 s 
geniculatum laterale. 

The anterior two-thirds of the medial surfaces of the two 
thalami are placed very close together, and are covered not 
only with the lining ependyma of the third ventricle, but also 
with a moderately thick layer of grey matter continuous with 
the grey matter which surrounds the aquaeductus cerebri 
(Sylvius). A band of grey matter, termed the massa intermedia^ 
crosses the third ventricle and joins the two thalami together. 

Corpus Pineale. — The pineal body is a small body of a 
darkish colour, and about the size of a cherry-stone, which is 
placed on the dorsal aspect of the mesencephalon between 
the posterior extremities of the two thalami (Figs. 176, 179). 
It occupies the depression between the two superior col^lg^of 
the quadrigeminal lamina, and is shaped like a fir-cone. -Its 
base, which is directed forwards, is attached by means of a 
hollow stalk or peduncle. The stalk is separated into a 
dorsal and a ventral part by a continuation into it of a pointed 
recess of the cavity of the third ventricle. The dorsal part 
of the stalk becomes continuous, on each thalamus, with the 
taenia thalami, and through it pass the fibres of the habenular 
commissure ; the ventral part is folded round a narrow but 
conspicuous cord-like band of white fibres {^posterior commissure) 
which crosses the median plane immediately below the base of 
the pineal body. 

Gommissura Anterior Cerebri. — In the anterior part of the 
cleft between the two thalami, and immediately anterior to 
the columns of the fornix, a round bundle of white fibres 
will be seen crossing the median plane (Figs. 177, 173). It 
is the anterior cermmissure. It is very much larger than the 
posterior commissure, and will be afterwards followed towards 
the te&pord lobe^ in which the greater part of it ends. 

Venfericuiw Tertius. — The third ventricle is the name 
given to the narrow cleft between the two thalami. It 
is deeper ^t^orly fcan posteriorly, and extends ^;from the 
pineal body pi(di||||^orly to the anterior 
terminalis Its floor is formed by :ffl^ 9 ||Kalreacly 

studied within^p interpeduncular fossa on of the 

brain, viz., thl^ber cinereum, the CQs^ra'^jHHSI^hk,A^d 
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the grey matter of the substantia perforata posterior, and also, 
more posteriorly, by the tegmenta of the cerebral peduncles. 
Anteriorly^ it is bounded by the lamina terminalis, the anterior 
commissure, and the columns of the fornix. At the angle of 
junction of the anterior boundary and the floor lies the optic 
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chiasma. Each si\le wall is formed by the medial surfaces 
of the corresponding thalamic and hypothalamic parts of the 
diencejSlialon. A little anterior to the middle of the ventricle 
the cavity is crossed by the viassa intermedia^ which connects 
the thalami with each other, and anterior to that the column 
VOL. HI — 29 
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of the fornix will be seen, descending in the side wall. At 
the anterior end of the side wall lies the interventricular 
foramen which is bounded in front by the corresponding 
column of the fornix. At the lower margin of the inter- 
ventricular foramen the column of the fornix turns laterally 
and disappears in the anterior part of the hypothalamus to 
reach the mamillary body. 

The roof oi the third ventricle is formed by a thin epithelial 
layer which stretches across the median plane, from the one 
taenia thalami to the other. It is applied to the under 
surface of the tela chorioidea, which overlies the ventricle, 
and is invaginated into the cavity by the chorioid plexuses 
which hang down from the under surface of that fold of pia 
mater. In the removal of the tela chorioidea the thin 
epithelial roof was torn away (Figs. 175, 187). 

The third ventricle communicates with the lateral ven- 
tricles, through the interventricular foramina^ and it communi- 
cates with the fourth ventricle by the aqucediictus cerebri 
{Sylvius\ a narrow channel which tunnels the mesencephalon. 
The opening of this canal will be seen in the posterior wall 
of the third ventricle, immediately below the posterior com- 
missure. The interi'entricular foratnina^ which put the third 
into communication with the two lateral ventricles, lie at the 
anterior part of the third ventricle, one on each side. Each 
passes laterally and slightly upwards, between the most pro- 
minent part of the corresponding column of the fornix and 
the anterior tubercle of the thalamus. Through the foramina 
the epithelial lining of the third ventricle becomes continuous 
with that of the lateral ventricles (Figs. 177, 165, 166). 


From each interventricular foramen a distinct groove passes 
backwards, on tt|e side wall of the ventricle, to the mouth of 
the aquaeductl^'eiffebri. It is termed the sulcus hypothalamicus^ 
and it sep^tlBij^e ventral part of the boundary of the third 
ventricle, called the hypothalamus, from the more 

dorsally ^^i^^Ph^lamus. 

The outUjill'^yJ||e ^M|k.ventricle is seen to be very irregular when 
it is viewed median section through the brain (Fig. 177), 

or as it is exhiVljwjijS^^aster cast of the ventricular system of the brain 
(Fig. 165). It pr^wnts several diverticula or recesses. Thus, in the anterior 
part of the floor there is a deep funnel-shaped recess, recessus infundihuli^ 
leading down, through the tuber cinereum, into the infundibulum of the 


hypophysis. Another recess, recessus opticus^ lies above the optic chiasma. 
Posteriorly, two additional recesses are present. One, the recessus pinealis^ 
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passes backwards, above the posterior commissure and the entrance of the 
aquaeductus cerebri, into the stalk of the pineal body. The second is 
placed still higher, and is carried backwards for a greater distance. Its 
walls are epithelial, and therefore it cannot be seen in an ordinary dissection. 
It is termed the recessus suprapinealis (Fig. 177). 

Dissection , — The further study of the cerebral hemispheres 
should be postponed until the examination of the mid-brain 
or mesencephalon is completed. The membranes should be 
removed from the upper surface of the cerebellum, and the 
prominent anterior part of that organ may then be pulled back- 
wards to expose, as far as possible, the corpora quadrigemina, 
i,e, the four rounded eminences or colliculi on the dorsal aspect 
of the mesencephalon. As the cerebellum is displaced back- 
wards, care should be taken to secure and preserve the slender 
trochlear nerves. They wind round the lateral sides of the 
pedunculi cerebri, after they have issued from a lamina, called 
the anterior medullary velum, which lies immediately below 
the inferior pair of colliculi. 


THE MESENCEPHALON. 

The mesencephalon or mid-brain is the stalk which occupies 
the aperture of the tentorium cerebelli, and connects the 
cerebral hemispheres with the parts in the posterior cranial 
fossa. ^ It is about three-quarters of an inch long, and it consists 
of a dorsal part, the lamina quadrigemina^ and a much larger 
ventral part, which is formed by the two large pedunculi cerebri. 
In the undissected brain the lamina quadrigemina is com- 
pletely hidden from view by the splenium of the corpus 
callosum, which projects backwards over it, and also by the 
superimposed cerebral hemispheres. The pedunculi cerebri, 
however, can be seen, to some extent, at the base of the brain, 
where they bound the posterior part of the interpeduncular 
fossa. The mesencephalon is tunnelled from end to end 
by a narrow passage called the aquceducius cerebri (Sylvius). 
The aqueduct lies much nearer the dorsal than the ventral 
surface of the mid-brain, and it connects the third ventricle 
with the fourth ventricle. 

Lamina Quadrigemina. — The dorsal surface of the lamina 
quadrigemina is raised into four eminences or colliculi^ two 
superior and two inferior, which are called the corpora quadri- 
gemina, Each colliculus is composed, for the most part, 

1 If the mesencephalon was divided, when the brain was removed, the 
divided parts must be fixed together with pins while the superficial characters 
are being studied. 

111—29 a 



452 


THE BRAIN 


of grey matter, but each has also a superficial coating of 
white fibres. The superior colliculi are larger and broader 
than the inferior^ but they are not so well defined nor yet so 
prominent. 

A longitudinal and a transverse groove separate the quadri- 
geminal bodies from one another. The longitudinal groove 
occupies the median plane, and extends upwards as far as the 
posterior commissure. From its lower end a short but well- 
defined narrow band of white fibres, called the frenulum veli^ 
passes to the anterior medullary velum, a lamina which lies 
immediately below the inferior pair of quadrigeminal promi- 
nences, in the roof of the fourth ventricle. The upper part 
of the longitudinal groove is occupied by the pineal body. 
The transverse groove curves round below each of the two 
superior colliculi and separates them from the inferior pair. 

Brachia of the Corpora Quadrigemina. — The corpora 
quadrigeiiiina form the dorsal part of the mid-brain, but each 
body is connected also with the corresponding lateral aspect 
of the mesencephalon by a prominent white strand, which 
is prolonged upwards and forwards under the projecting 
pulvinar. The strands are called the brachia of the corpora 
quadrigemina, and they are separated from each other by a 
continuation, on the side of the mesencephalon, of the trans- 
verse groove which separates the superior colliculi from the 
inferior. 

Corpus' Geniculatum Mediale. — Closely connected with 
the brachium of the inferior quadrigeminate body will be seen 

the medial geniculate body. It 

PULVINAH , " . 1- 1 1 • 

/ copp;oE<.LAT, IS a little oval eminence, very 



sharply defined, which lies on the 
side of the upper part of the 
mesencephalon under shelter of 
the pulvinar of the thalamus. 

Connections of the Brachia 
and the Termination of the Optic 


Fig. 178 — Diagrriin o^j4e icoots 
of the Optic Tn^ct. , 


supR QUA(? aoov . Tract. — There are two superior 

INFR QUAD BODY , • r • 1 1 • • 1 

and two inferior brachia, right 
'''° “''"M.'i resi»cliv=ly 

"t j with the corresponding superior 

and inferior colliculi^ and optic tracts, right and left, which 
pass backwards from, the optic chiasma at the base of the brain. 
Each inferi^bracidum runs upwards and forwards from the 



THE MESENCEPHALON 453 

corresponding inferior colliculus and disappears from view, 
under cover of the medial geniculate body. Many of the 
fibres of which it is composed pass upwards towards the higher 
parts of the brain in the tegmental portion of the corresponding 
pedunculus cerebri, but some terminate amidst the cells of the 
medial geniculate body. 

Each superior brachium passes from the side of the corre- 
sponding superior colliculus upwards, forwards, and laterally 
between the medial geniculate body and the pulvinar. A 
superficial examination of it is sufficient to show that it is 
connected with the lateral root of the optic tract of the same 
side by fibres which pass through the interval between the two 
geniculate bodies ; and with the corresponding lateral genicu- 
late body. It is important to remember, however, that the 
fibres of which it is formed arc connected with other regions 
in addition to those indicated by superficial appearances. By 
means of the fibres which it receives from the optic tract it 
connects the superior colliculus with the retinae of both sides. 
Other fibres of the superior brachium connect the superior 
colliculus with the lateral geniculate body ; and a third series 
of fibres passes through the superior brachium on its way 
from the visual region of the occipital part of the cortex to 
the superior colliculus. 

Tractus Optici. — The optic tracts are two relatively broad 
white strands, right and left, which issue from the correspond- 
ing postero-lateral angles of the optic chiasnia. Each tract 
consists of fibres derived from the corresponding parts of the 
retinae of the two sides and of fibres which connect the 
inferior colliculus of one side with the medial geniculate body 
of the op|)osite side. After it issues from the chiasma the 
tract runs backwards, first round the side of the tuber cinereum 
and then round the lateral side of the pedunculus cerebri, and, 
whilst at the side of the pedunculus cerebri, it is in relation, 
laterally, with the hippocampal gyrus of the cerebrum. When 
the tract reaches the dorsal part of the lateral aspect of the 
pedunculus it divides into two portions, which are called its 
medial and lateral roots. 

The medial root ends in the medial geniculate body and it 
consists largely, if not entirely, of fibres which connect the 
medial geniculate body of one side with the inferior colliculus 
of the opposite side, and which are known as Gudden’s 
commissure. 
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The lateral root of the optic tract consists of fibres derived 
from the retin?e of both sides. They terminate partly in the 
lateral geniculate body ; partly in the pulvinar ; and partly in 
the superior colliculus of the same side, to which they pass 
through the superior brachium. 

Pedunculi Cerebri (O.T. crura cerebri). — The cerebral 
peduncles constitute the chief bulk of the mesencephalon. 
When the brain is viewed from below, they appear as two 
large rope -like strands, which emerge, close together, from 
the upper aspect of the pons, and diverge as they proceed 
upwards and forwards to the cerebral hemispheres At the 
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(Professor Thane, from Quains Anatomy.) 


point where each peduncle disappears into the corresponding 
hemisphere, it is embraced, on its lateral side, by the optic 
tract and the gyrus hippocampi. 

Each pedunculus cerebri consists of two parts, viz., a 
dorsal part, called the tegmentum., which is prolonged upwards 
to the region below the thalamus ; and a ventral part, called 
the basis ( <^ta\ which is carried upwards into a layer 

of white \ul ih internal capsule, situated on the 

lateral sic: ..s. When the brain is examined 

from below c ’ ’peduncles are seen. They are 

white in coh in the longitudinal direction. 

On the ext - ihe inesenc-cphalon, the separation between 
the two parts of ttie pedunculus cerebri (i,e, the tegmentum 
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and the basis pedunculi) is indicated by a medial and a 
lateral groove or sulcus. The medial sulcus is the deeper 
and more distinct. It looks into the interpeduncular fossa, 
and from it emerge the fila of the oculo- motor nerve. 
It consecjuently receives the name of the sulcus oculomotorius. 
The lateral groove is termed the sulcus lateralis. 

Cut Surface of the Mesencephalon. — When the cut 
surface of a mesencephalon, which has been divided trans- 
versely, is examined, the first point which should be noted is 
the position of the aqucsductus cerebri (Figs. i8o, i8i). It is 
a narrow passage which lies nearer the dorsal surface than 
the ventral surface of the mesencephalon, and it leads from 
the fourth ventricle, below, to the third ventricle, above. It 
is surrounded by a thick layer of grey matter, called the 
central ^ey matter of the acfueduct. In a fresh brain the 
central grey matter is always very conspicuous, and in its 
midst are situated the nuclei of the oculo-motor and trochlear 
nerves, and the upper nucleus of the trigeminal nerve, 
but, except in very fovourable circumstances, the positions 
of the nuclei cannot be detected by the naked eye. The 
grey matter of the aqueduct is continuous, below, with the 
grey matter spread out on the anterior wall of the fourth 
ventricle ; whilst, above, it is continuous with the grey matter 
on the floor and sides of the third ventricle. 

The division between the tegmentum and the basis 
pedunculi, on each side, is rendered very evident by a con- 
spicuous lamina of dark pigmented matter, termed the sub- 
stantia niyya,^ which intervenes between them. 

Substantia Nigra. — As seen in transverse section, the sub- 
stantia nigra presents a somewhat crescentic outline. It is 
a thick band interposed between the basal and tegmental 
parts of each pedunculus cerebri, and it consists of grey 
matter many of the cells of which are deeply pigmented. 
It begins, below, at the upper border of the pons, and it 
extends upwards into the subthalamic region. Its margins 
come to the surface at the oculo-motor and lateral sulci, 
and its medial part is traversed by the merging fibres of 
the oculo-motor nerve. The surface turned towards the 
tegmentum is concave and uniform ; the opposite surface is 
convex, and is rendered highly irregular by the presence of 
numerous slender prolongations of its substance into the 
basis pedunculi. 



456 


THE BRAIN 


Basis Pedunculi (O. r. crusta ). — The basis pedtinculi is 
somewhat crescentic when seen in section, and stands quite 
apart from its fellow of the opposite side. It is composed of 
a compact mass of longitudinally directed nerve fibres which 
are carried upwards into the internal capsule. The inter- 
mediate three-fifths of each basis pedunculi js formed, almost 
entirely, by the important cerebrospinal fasciculus (O.T. pyra- 
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mlc^al tract) as it descends from the motor area of the cerebral 
cortex, but the cerebro-spinal fasciculus is quite indistinguish- 
able, under ordinary circumstances, from the fronto-pontine 
fibres on its medial side and the temporo-pontine fibres on its 
lateral side. 

Tegmentum. — Unlike the bases pedunculi, the tegmentum 
is undivided, a faint line in the median plane, termed the 
median raphe^ alone indicating that it consists of a'right and 
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a left half. Towards the dorsum of the mesencephalon it is 
fused with the deep surface of the lamina quadrigemina, and 
only its lateral surfaces are free. 

The t^mentum is composed of an admixture of grey and white matter, 
constituting what is termed a formatio reticularis. The white matter 
consists of fibres running both transversely and longitudinally. Certain 
of the longitudinal* fibres are grouped together and form well-marked 
tracts, which, in a section through the mesencephalon of a fresh brain, can 
be detected by the naked eye. The tracts are: (i) the medial longi- 
tudinal bundles ; (2) the brachia conjunctiva ; (3) the lemnisci. 
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Fig. 181. — Set lion through upper part of Mesencephalon at level of sui>erior 
quadrigeinin.il hotly. The drawing is taken from a Weigert-Pal specimen. 
The (laik colour of the substantia nigra is not evident owing to the 
llnnness of the section. 


Faui(ulus Loui^ifiditnulis ^feiiialis, — The medial longitudinal fasciculus 
(Figs. I So and iSi) is a small, compact bundle which is placed upon the 
correspoinling l.Ueral aspect of the ventral portion of the central grey 
matter of the atpiediicl. 

The brachia conjmuHva (O.T. superior cerebellar peduncles) are two 
large strands which are continued upwards from the cerebellum into the 
mcsi nre))haU>n by pulling away the margin of the cerebellum, where it 
ovcrl.ip'^ the mfeiioi colliculi of the quadrigeminal lamina, the dissector 
will see the brachia on tlic .surface as they converge in an upward direction. 
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Stretching across the interval between them, and bringing them into 
continuity with one another, is a thin lamina called the anterior medullary 
velum. When the brachia conjunctiva reach the bases of the inferior 
quadrigeminal bodies, they sink into the sulistance of the mesencephalon, 
and, in a transverse section through the lower part of that portion of the 
brain, they may be seen as two white strands, semilunar in outline and 
placed one on each side of the grey matter of the aqueduct. As they 
ascend, they gradually assume a deeper {i.e. a more ventral) position in 
the tegmental part of the mesencephalon, and they decussate with each 
other across the median plane and proceed upwards to the red nuclei. 

The term lemniscus (O.T. Jillet) is given to two tracts which have 
different connections. The medial lemniscus (Figs. 180 and 18 1) is a 
sensory tract passing upwards to the thalamus. The lateral lemniscus 
belongs to the acoustic apparatus, and is a part of a chain through which 
the cochlear nuclei of one side establish connection with the inferior 
quadrigeminal body and the medial geniculate body of the opposite side. 
The lateral lemniscus can be readily detected as it emerges from the 
upper part of the lateral sulcus of the mid-brain, and passes, backwards 
and upwards, to the lower border of the inferior cjuadrigeminate body and 
inferior brachium. It has the form of a raised triangular band which 
encircles the lateral surface of the upper end of the brachium conjunctivum 
(Fig. 104). 

Within the upper part of the tegmentum there is a collection of nuclear 
matter which is termed the nucleus ruber ^ from its ruddy appearance 
when seen in section. It is rod-like in form, and extends upwards into the 
tegmental region below the thalamus (Fig. 188). In transverse section it 
presents a circular outline, and it is closely associated with the upward 
prolongations of the majority of the fibres of the brachium conjunctivum 
of the opposite side. The brachium conjunctivum cercbelli is an efferent 
tract from the nucleus dentatus of the hemisphere of the cerebellum, and 
its fibres end in the red nucleus and the pulvinar of the thalamus of the 
opposite side. The tegmentum of each pcdunculus cerebri may be con- 
sidered to consist of two parts : vi?., a lower parf^ which is subjacent to 
the inferior quadrigeminal Inidies, and is largely occupied by the decussation 
of the brachia conjunctiva cerebelli ; and an upper part^ subjacent to the 
superior quadrigeminal Ixidics, which is traversed by the emerging bundles 
of the third nerve, and contains the nucleus ruber. 


BASAL GANGLIA OF THE CEREBRAL 
.%,tHEMISPHERES. 

The basal ganglia ctf'-jhe ^rebral hemispheres must now 
be examined. They are (i) the caudate and lentiform nuclei, 
which, together, form the corpus striatum, (2) the claustrum, 
and (3) the amygdaloid nucleus. At the same time the com- 
position of the thalamus and the external and internal 
capsules should be studlld. 

Dissecition.’-^ht right and left portions of what remains of 
the cerebrum must be separated from one mother, if that has 
not already been done, by a median sagittal incision. Anteriorly, 
the incision must pass between the columns of the fornix, and 
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it will divide the anterior part of the corpus callosum, the lamina 
terminalis, the anterior commissure and the optic chiasma. 
In the interval between the columns of the fornix and the corpus 
callosum the knife should pass through the cavity between the 
layers of the septum pellucidum. Posteriorly, the incision will 
bisect the pineal body and its peduncle, and the upper part of 
the lamina q aadrigemina, which is still attached to the cerebrum ; 
then it will pass through the upper part of the aquaeductus cerebri. 
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and, ventral to the aqueduct, it will separate the cerebral 
peduncles of opposite sides from one another. As the knife 
passes through the base of the brain, that is, through the floor 
of the third ventricle, from before backwards, it will divide the 
tuber cinereum ; then it will pass between the mamillary bodies, 
and, posteriorly, it will bisect the posterior perforated substance. 
The massa intermedia, which unites the adjacent surfaces of 
the thalami, will be divided as the knife passes through the 
cavity of the third ventricle. After the division has been made 
the dissector should note the positions and relations of the 
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divided parts, and he should compare the cut surfaces with 
Figs. 177, 159. 

When the study of the cut surfaces is completed, a horizontal 
incision must be made through the remains of the right half of 
the cerebrum, at the level of the upper part of the interventricular 
foramen, in order to display the relative positions of the basal 
ganglia. And through the left part of the cerebrum a number 
of frontal or vertical transverse incisions must be made, the 
first, immediately in front of the posterior end of the olfactory 
tract, the second, through the anterior perforated substance ; 
the third, immediately anterior to the mamillary bodies, and the 
fourth, through the cerebrum and then through the front part 
of that portion of the cerebral peduncle which is still attached 
to it. 

After the sections have been made, examine the horizontal 
section first(Figs. 182, 183), and note the following points, using 
the upper surface of the lower segment: — (i) The peripheral 
grey and the central white matter of the hemisphere. (2) 
Close to the median plane, from before backwards — {a) the 
divided anterior part of the corpus callosum and the fibres of 
the forceps minor passing forwards and laterally from it into 
the white matter of the frontal lobe ; {b) the right layer of 
the septum pellucidum ; {c) the divided right column of the 
fornix ; {d) the medial surface of the thalamus, separated 
from the column of the fornix by the interventricular foramen ; 
{e) medial to the posterior part of the thalamus, the upper 
surface of the anterior part of the lamina quadrigemina and 
a part of the pineal body. (3) Lateral to the anterior divided 
part of the corpus callosum is the cavity of the anterior horn 
of the lateral ventricle. {4) In the lateral wall of the floor of 
the anterior horn the divided head of the caudate nucleus of 
the corpus striatum. (5) Bounded medially by the head of the 
caudate nucleus and the thalamus, a broad band of the white 
matter called the internal capsule, (6) Lateral to the internal 
capsule, a triangular mass of grey matter called the kntiform 
nucleus. It is divided into three parts by two thin white 
laminae called the medial and lateral medullary laminae. 
The most lateral of the three p^rts is called the putamen ; it 
is larger and darker than the medial two portions, which 
form, together, the globus palUdu^^^hioh is paler than the 
putamen. (7) Lateial to tl^lentilorth nucleus, a thin lamina 
of white matter called the Vernal capsule. It is continuous, 
anteriorly and posteriorly, rotin^r the anterior and posterior 
margins of the lentiforift^.. nucleus, with the anterior and 
posterior borders of the internal capsule, and it is bounded, 
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laterally, by — (8) A thin lamina of grey matter called the 
claustrum^ which has a smooth medial surface and a scalloped 
lateral surface. (9) The insula, which lies lateral to the 
claustrum and consists of a layer of white and a layer of grey 
matter. It forms the medial wall of — (10) A space called 
the lateral fossa of the hemisphere. The lateral fossa is 
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bounded on the lateral side by — (ii) The frontal operculum, 
anteriorly, and (12) the temporal opeiciilum, posteriorly, and 
it ojiens to the exterior by — (13) 'I'he latt'ral fissure which 
passes beOseen the two opercula. (14) At the pt^'^tero-lateral 
angle of the thdlamiis, note a small grey mass (sre I'ig. 182); 
it is the tail ol tlu‘ t'audate nucleus, dt'<('eiKln>g into the roof of 
the infeiioi hoin of the lateral ventricle. Place the upper 
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segment of the divided brain on the lower segment, and trace 
the continuity of the caudate nucleus, along the floor of 
the central part of the lateral ventricle, from the divided tail, 
posteriorly, to the divided head, anteriorly. Then turn the 
lower segment of the section upside down and trace the tail 
of the caudate nucleus, along the roof of the inferior horn of 
the lateral ventricle, to the amygdaloid tubercle at the 
anterior end of the roof, (ts) Immediately to the medial 
side of the divided tail of the caudate nucleus is the thin 
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Fig. 184.— Frontal section through the Frontal l^ooes 01 me i^crtoruni. me 
posterior surface of the anterior part of the cerebrum is depicted so that 
the reader is looking into the anterior horns of the lateral ventricles from 
behind. 

Strand of white fibres, called the stria terminalis, which was 
noted previously in the-* floor of the central part of the 
lateral ventricle (see p Trace it also along the roof 

of the inferior horn mygdaloid tubercle. 

Examine next tl * ( rtical transverse sections and 

note— (i) That, in on, which passes through the 

posterior part of th c, the head of the caudate 

nucleus and the ar 'f the lentiform nucleus are 

fusing together, ventro he anterior horn of the 

lateral ventricle (see l ig. xVote also that, as they 

blend, a striate appearance is produced by the intermingling 
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of a large number of grey and white striae which pass 
between the two grey masses. It is because of the union 
and because of the striate appearance in the region of 
the union that the caudate nucleus and the lentiform nucleus 
are spoken of, together, as the corpus striatum. (2) That, 
in the second section, which passes through the region of the 
anterior perforated substance (Fig. 186), the lower surface of the 
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anterior parts of the lentiform and caudate nuclei are blending 
with the anterior perforated substance. (3) That, in the third 
section, which passes between the tuber cinereum and the 
mamillary bodies, the main features referred to in the account 
of the horizontal section are again visible, but that there are 
some modifications due to the different plane of section (Fig. 
187). The points of difference to be noted are — (a) That 
the caudate nucleus, the stria terminalis and the lateral part 
of the upper surface of the thalamus lie, in this section, in the 
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floor of the central part of the lateral ventricle, {d) That in 
the substance of the thalamus two divided white bundles are 
seen. The lower of the two bundles is the divided column 
of the fornix on its way to the mamillary body ; and the higher 
is the fasciculus mamillo-thalamicus on its way from the 
mamillary body to the upper and anterior part of the thalamus. 
{c) That, lateral to the thalamus is the lentiform nucleus, 
clearly divided in this position into three parts by the two 
medullary laminae, {d) That, between the lentiform nucleus, 
laterally, and the thalamus and the caudate nucleus, medially, 
is the internal capsule, {e) That, as the internal capsule passes 
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between the caudate nucleus and the upper part of the 
lentiform nucleus, its fibres begin to diverge towards all the 
adjacent parts of the cortex, forming the corona radiata. 
{/) That the lower end of the internal capsule is continuous 
with the upper and most anterior part of the pedunculus 
cerebri, {g) That, from the pedunculus cerebri fibres are 
passing laterally, below the lentiform nucleus, to the mcdullar)» 
striae and the external capsule, {h) That, immediately below 
and lateral to section of the pedunculus is the divided 
optic tract. (/) That, lateral to the lentiform nucleus is the 
external capsule, and still moie laterally lie the claustrum and 
the insula. 
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Note further, that the plane of the section under con- 
sideration is anterior to the anterior end of the inferior cornu 
of the lateral ventricle (see Fig. 187). (4) That in the fourth 

section — {a) The fibres of the internal capsule are directly 
continuous, below, with the fibres of the basal or anterior 
part of the peduncle of the cerebrum, and, above, with the 
corona radiata, to which fibres converge from the adjacent 
parts' of the grey matter of the cortex, {b) In the region 

Longitudinal fissure 


Cliurioid plc-sus 
i ventricle 


ClausI I mu 



Corpus callosum 
,-i'’orri!K 

Tela choricidea of 
'third ventricle 

Catidatc nucleus 
Vena terminally 

Thalamus 
Veutru-ic ni. 

Chortoid plexus 
Interna! cupyuk 

For- iulerveiii riculare 
Column of 
fornix 
Optic tract 

Anterior ctmiaussnre 
Optic nerve 


filohais pallid IK 

Aruygdalrfid mudeus 
{'’.tsctculu^ mamilh) thalamicus 

Sulistantia perforata anterior 


Olfactory tract 
(' Optic chiastna 

1 ufundihukuu 
Column of fornix 


Fig. 187. — Frontal s«’cii<>ii tliroui^h the il Hemisphere in such a plane 


. 107. — rruniai s«vin>n uu* v c ?«m>i u tiemispnere 

ns to out the tlin-o ]\nts ol tin* lonlitonu nucleus; iht 
sill 1 uc n| the .inloiuii p.ut of the luMnis|ihoie is depKlod. 


the posterior cut 


now under consideration, the thalamus rests upon the sub- 
thalamic region which is directly continuous with the teg- 
mental or dorsal part of the corresponding pedunculus 
cerebri, (f) In the subthalamic region two additional nodules 
of grey matter arc easily recognisable, d'he medial and 
more lomuled of the two is the ii|'.per pait of the n'J ^ ut/r/zs, 
which extends downwards, ihrorgh llie iijiper haU of the 
tegmental portion of the mid-hrain. ddie more lateral is the 
VOL. Ill — 30 
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hypothalamic body^ which is limited to the posterior part of 
the subthalamic region, (d) The lentiform nucleus now lies 
above the roof of the inferior horn of the lateral ventricle, 
from which it is separated by a layer of transversely directed 
white fibres (Fig. i88). (e) The lentiform nucleus is not 
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now so distinctly divided into three segments by the medullary 
laminae. 

When the examination of the surface a[)[)caranccs of the 
sections is completed the dissector should .study, in more 
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sections in their proper relations to each other at one time, 
and separate them from each other again, when necessary, 
and so confirm the majority of the statements contained in 
the following accounts of the individual structures. 

Corpus Stjriatum. — The corpus striatum is a mass of grey 
matter embedded in the base of the hemisphere. It consists 
of two parts — a supero-medial part, the caudate nucleus, and 
an infero-Iatet^ part, the Itaitiform nucleus. The anterior 
portions of the two nuclei are blended together, but the 
remaining portions are separated from one another by a thick 
layer of white substance of the hemisphere, called the internal 
capsule. 

Nucleus Caudatus. — The caudate nucleus is a comma- 
shaped mass. The head of the comma lies in the lateral 
wall of the anterior horn of the lateral ventricle. The 
body runs backwards, in the lateral part of the floor of the 
central portion of the cavity of the lateral ventricle and the 
tail turns downwards and forwards in the roof of the inferior 
horn. The lower and anterior part of the head is fused with 
the anterior part of the lentiform nucleus (Fig. 185). One 
surface of the caudate nucleus is intraventricular, that is, it is 
in direct relation with the cavity of the lateral ventricle and is 
covered with the ependyma. The opposite surface is extra- 
ventricular. The extraventricular surface of that part of the 
nucleus which lies in the anterior horn, and in the central 
part of the lateral ventricle, is in relation with the internal 
capsule, but the extraventricular surface of the portion of the 
tail which lies in the roof of the inferior horn of the ventricle 
is separated from the lower surface of the lentiform nucleus 
by fibres passing, more or less transversely, between the 
cortex of the temporal lobe and the upper part of the corre- 
sponding peduncle of the brain and the subthalamic region. 
The medial border of the caudate nucleus is separated from 
the thalamus by the stria terminalis ; and the lateral border, 
in the region of the anterior horn and the central part of the 
lateral ventricle, is in relation with the medial surface of the 
upper part of the internal capsule, and with a bundle of 
longitudinal fibres of the white matter of the cerebrum called 
jthe occipito-frontal fasciculus (Fig. 1 88). 

Nucleus Lentiformis. — The lentiform nucleus is an 
irregular triangular pyramid of grey matter. It possesses jan 
inferior surface or base (Figs. 187, 188); a lateral surface; 
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and an antero-medial and a postero-medial surface (Figs. 
182, 191). 

The posterior part of the inferior surface lies above the 
inferior horn of the lateral ventricle, from which it is separated 
by some white matter and by the tail of the caudate nucleus 
and the stria terminalis (Fig. 188). More anteriorly the 
inferior surface rests upon the white matter of the temporal 
lobe of the hemisphere, and still more anteriorly it fuses with 
the grey matter of the anterior perforated substance (Fig. 186). 
Curving backwards and laterally in a groove on the lower 
surface of the lentiform nucleus lies the twisted bundle of 
fibres of the anterior commissure, on its way to the temporal 
lobe (Fig. 189). 

The lateral surface is convex and is in relation, in the 
whole of its extent, with a layer of white matter, called the 
external capsule, which separates it from the claustrum. 

The antero-medial and the postero-medial surfaces are in 
relation with the internal capsule, and the medial angle which 
separates the two surfaces lies in a bend of the capsule which 
is called the (Figs. 182, 191). 

Passing vertically through the lentiform nucleus and 
dividing it into three parts are two white layers called the 
medullary laminae. As already stated, the medial two parts 
are lighter in colour than the lateral part; they constitute the 
globus pallidus. The lateral part is the putamen. 

The antero-inferior part of the lentiform nucleus is 
continuous with the head of the caudate nucleus and the 
anterior perforated substance (Fig. 186), but in the remainder 
of its extent the lentiform nucleus is surrounded by the w^hite 
matter of the hemisphere. 

The lentiform nucleus is associated with the cortex of 
the hemisphere, wdth the thalamus, and with other adjacent 
parts, by white nerve fibres which pass to and from the 
nucleus. 

Claustru^. — The claustrum is a thin plate of grey matter 
which lies ^fween the external capsule and the white matter 
of thj^nstiu^^^ts medial surface, which is relatively smooth, 
is separate<i^ifern the lateral surface of the lentiform nucleus 
by the elbei^^t capsule. Its lateral surface is scalloped, the 
elevations''%id' de^fl^f^ions corresponding with the gyri and 
sulci of the lower border, which is its broadest 

part, is fused, anjterioriy^ with the anterior perforated substance 
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and the amygdaloid nucleus. In extent the claustrum corre- 
sponds closely with the length and height of the insula. 

Nucleus Amygdalae. — The amygdaloid nucleus lies partly 
in the anterior wall of the anterior end of the inferior horn 
of the lateral ventricle and partly in the adjacent portion of 
the roof of the inferior horn. It is continuous with the tail 
of the caudate nucleus ; with the antero-inferior part of the 
putartien of the lentiform nucleus ; with the anterior perforated 
substance, and with the grey matter of the piriform area of 
the hippocampal gyrus. 

Nuclei of the Thalamus. — When sections of the thalamus 
are examined it will be noticed that it is surrounded, except 
on its medial surface, by white matter. 

The thin layer of white matter on the superior surface is 
termed the stratum zonale. It consists of fibres derived partly 
from the optic tract and partly from the optic radiation of 
the internal capsule. The white lamina on the lateral surface, 
which separates the grey matter from the internal capsule, is 
the external medullary lamina. The lower surface rests, 
anteriorly, on the hypothalamus and the temporal peduncle 
of the thalamus (p, 470) and posteriorly on the upper part of 
the tegmentum of the cerebral peduncle. 

The grey matter of the thalamus is divided into three portions or nuclei 
l^y the internal medullary lamina, which consists of a posterior stem and 
two anterior branches. The ]>ortion of the thalamus which lies between 
the two brandies of the internal medullary lamina is the anterior nucleus. 
It is connected with the mamillary body of the same side by the fasciculus 
mamillo-thalainicus. The i)art of the thalamus lateral to the stem and the 
lateral branch of the internal medullary lamina is the lateral nucleus. It 
is longer than the medial nucleus and mcluilcs the whole of the posterior 
end of the thalamus. The remaining part of the thalamus is the medial 
nucleus ; it lies between the internal medullary lamina and the grey matter 
of wall of the third ventricle, but extends, backwards, only as far as the 
trigonum habenuLe. 

The thalamus is connected with the cortex of the hemi- 
sphere by bundles of fibres which are called the stalks or 
peduncles of the thalamus ; they are the frontal, the parietal, 
the temporal and the occipital. 

The frontal peduncle consists of fibres which emerge from 
the antero-lateral part of the thalamus and pass, in the anterior 
part of the internal capsule, to the frontal area of the cortex 
of the hemisphere. The parietal peduncle springs from the 
lateral part of the thalamus and passes partly through the 
internal and external capsules, and partly through the lentiform 
in — 30 a , 
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nuekiis, to iht parietal lobe and the posterior part of the 
frontal lobe The temporal peduncle or ventral stalk is 
formed by ibres which spring from the cells of the medial 
and lateral nuclei. They issue from the lower surface of the 
anterior part of the thalamus and pass, below the lentiform 
nucleus, to the temporal lote and the insula. The occipital 
peduncle springs from the lateral side of the posterior end of 
the thalamus, in the region of the pulvinar, and its ibres 
form the optic radiations. They pass through the posterior 
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the anterior commissure pass through it on their way to the 
temporal lobe. Define the fibres of the anterior commissure 
(Fig. 189) and trace them forward and medially, to the medial 
face of the section, by removing the anterior perforated substance, 
which lies below them. 

The fibres which lie anterior and posterior to the lentiform 
nucleus are fibres of the internal capsule. The anterior fibres 
can be traced downwards to the basis pedunculi, but those of 
the posterior part, which are fibres of the acoustic and optic 
radiations, turn medially towards the posterior part of the 
thalamus and the medial geniculate body. 

Make a similar dissection on the upper segment of the right 
hemisphere to expose the upper part of the lateral surface and 
the upper border of the lentiform nucleus. Note that the white 
matter which appears at the upper border of the lentiform 
nucleus consists of fibres of the internal capsule, which are 
passing vertically into the corona radiata, and of some longi- 
tudinally directed fibres which form the superior longitudinal 
fasciculus (Fig. 188). Now remove the lentiform nucleus and 
expose the remainder of the lateral surface of the internal 
capsule. Finally, trace the main mass of the capsule downwards 
into the basis pedunculi of which they form the middle three- 
fifths ; the lateral and medial fifths being formed by fibres 
passing from the temporal and frontal lobes to the pons. Pre- 
serve the pieces of the right hemisphere so that the continuity 
of the motor fibres of the anterior two-thirds of the posterior 
division of the capsule with the cerebro -spinal fibres of the pons 
and medulla can be demonstrated at a later stage. 

When the dissection of the right hemisphere is completed 
turn to the posterior vertical section of the left hemisphere and 
expose the internal capsule from the lateral side by removing, 
in turn, the remains of the insula, the claustrum, the external 
capsule, and the lentiform nucleus ; then trace the fibres of 
the internal capsule of the left side downwards into the basis 
pedunculi. 

Complete the dissection of the right hemisphere by tracing 
the fasciculus mamillo-thalamicus upwards from the mamillary 
body into the anterior nucleus of the thalamus. 

Capsula Interna. — The internal capsule is a relatively 
thick lamina of white substance' by means of which associa- 
tions are established between the cortex of the hemisphere, 
its basal nuclei, the lower parts of the brain, and the medulla 
spinalis. It lies between the caudate nucleus and the thalamus, 
on the medial side, and the lentiform nucleus on the lateral 
side, but it extends both anterior and posterior to the lentiform 
nucleus, and therefore consists of lentiform, pre-lentiform, and 
retro-lentiform portions. It is continuous, below, with the 
basis pedunculi and above with the corona radiata, and the 
lentiform part is bent upon itself, round the medial angle 
of the lentiform nucleus. The bend, which is known as the 
genuy lies between, and unites together, the anterior and 
III— 30 h 
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posterior divisions of the lentiform portion of the capsule. 
Through the anterior division, which lies between the lentiform 
and caudate nuclei, pass the fibres of the anterior peduncle 
of the thalamus, and fronto-pontine fibres which associate the 
cells of the frontal part of the cortex of the hemisphere with 
the nerve cells of the ventral part of the pons. The genu 
consists of fibres which convey motor impulses from the 
motor area of the cortex of the hemisphere to the nuclei of 
the nerves which supply the muscles of the face and tongue 
of the opposite side. The posterior division of the lentiform 
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portion of the capsule, which lies between the lentiform 
nucleus and the thalamus, is separable into (i) an anteiior 
two-thirds, which consists principally of fibres cornering 
motor impulses to the nuclei of the nerves which sujtply 
the muscles of the upper limb, trunk, and lower limb of 
the opposite side, in that order from before backwards, 
together with some sensory fibres; and (2) a jKtstcrior lliird, 
which contains sensory fibres, that is, fibres convc)ing ordinary 
sensory impulses to the cortex of the hemisplicre. The 
majority, if not all, of the sensory fibres sj)iiiig from the 
thalamus, and they pass to the parietal, oc cipital, and temporal 
lobes. The fibres which spring from the jiosU rior [)art 
of the thalamus and pass through the posteiiur or retro- 
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lentiform part of the capsule, and then along the lateral 
wall of the posterior horn of the lateral ventricle to their 
distribution in the visual area of the occipital cortex, are called 
the optic radiations (Fig. 191). 

Through the posterior part of the internal capsule in the 
retro-lentiform area, but at a lower level than the optic 
radiations, there passes a series of fibres, from the medial 
geniculate body to the temporal lobe, which constitute the 
acoustic radiations (Fig. 191). 

Capsula Externa. — The external capsule is a relatively 
thin lamina of white matter which intervenes between the 
lentiform nucleus and the claustrum. It is continuous, 
anteriorly and posteriorly, with the internal capsule, and, 
above, with the corona radiata. It blends, below, with the 
sheet of white fibres which separates the lentiform nucleus 
from the roof of the inferior horn of the lateral ventricle. 


THE PARTS OF THE BRAIN WHICH LIE IN 
THE POSTERIOR CRANIAL FOSSA. 

The parts of the brain which lie below the tentorium 
cerebelli in the posterior cranial fossa are the lower part of the 
mid-brain, the pons, the medulla obloti^afa, and the cerebellum. 
The mid-brain has been considered already. The cerebellum, 
the medulla oblongata, and the pons constitute collectively 
the rhombencephalon or hind brain, and they are grouped 
around the fourth ventricle of the brain. The fourth ventricle 
is a cavity which communicates below with the central canal of 
the medulla spinalis, and above w^ith the aqutxductiis cerebri. 

Medulla Oblongata. — The medulla oblongata is the con- 
tinuation of the spinal medulla into the brain. It is nearly 
30 mm. long {rather more than one inch), and may be 
reckoned as beginning at the level of the foramcii magnum. 
Thence it proc^S^ upwards, in an almost vertical direction 
(Fig. 188), leind Jt i^ds'at the lower border of the pons. At 
first, its girth tb that of the spinal medulla, but it 

rapidly expands as it approaches the pons, and consequently 
it presents or less conical appearance. Its anterior 

surface lies on the basilar portion of the occi- 

pital bone, amlil^bsterior surface is sunk into the vallecula 
of the cerebelluifi.^* 
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The bilateral construction of the medulla oblongata is 
indicated by the appearance of its exterior, for the antero- 
median and postero-median sulci on the surface of the spinal 
medulla are prolonged upwards on the anterior and posterior 
surfaces of the medulla oblongata. 

The antero-7nedian fissure^ as it passes from the spinal 
medulla on to the medulla oblongata, is interrupted, at the 
level of the foramen magnum, by several strands of fibres 
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Fig. 192. — Anterior aspect of the Medulla Oblongata, Pons, 
and Mesencephalon of a full-time Foetus. 


which cross the median plane from one side to the other. 
This intercrossing is termed the decussation of the pyramids. 
Above the level of the decussation the furrow passes upwards 
to the lower border of the pons. 'i ' mnds slightly, 

and ends in a blind pit, termed the 

The postero-median fissure runsGi diy half the 

length of the medulla oblongata, - i uc entral canal, 
continued upwards from the medulla spinajis^ 'becomes the 
fourth vcntrii le of the brain. As the caiiil expands dorsally 
it pushes aside the lips of the posterior median fissure till 
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level, lie in the lateral funiculus. That will be realised 
if the decussation of the pyramids is examined. For that 
purpose introduce the back of the knife-blade into the antero- 
median fissure below the decussation, and on one side push 
in a lateral direction the anterior funiculus of the medulla 
spinalis. The pyramid will then be seen to divide into two 


rn.. of ihc ILhj^sjih'II (»t llic l'\ i 

(Mndilud lioin \ .in ChluRhun ) 

portions, viz., a . small strand termed the fasciculus cerebro- 
spinalis anterior (O.T. direct pyramidal traci\ which proceeds 
downwards into the anterior funiculus of the spinal medulla 
close to tlie antcio - median fissure, and a much larger 
strand called the fasciculus cerchrosfinalis lateralis (O.T. 
crossed pyramidal tract), which, at the level of the decussation, 
is broken up into three or more ( oarse bundles which sink 
backwards and, at the same lime, cross the median plane to 
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take up a position in the opposite lateral funiculus of the 
spinal medulla, close to the posterior column of grey matter. 
It is the intercrossing of the corresponding bundles of the 
lateral cerebro spinal fasciculi of opposite sides which pro- 
duces the characteristic decussation. 

But whilst the fasciculus cerebrospinalis anterior of the 
anterior funiculus and the fasciculus cerebrospinalis lateralis 
of the opposite lateral funiculus of the spinal medulla are 
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both represented in one district of the medulla oblongata, 
it may be asked : What becomes of the larger lateral 
part of the anterior funiculus of the spinal medulla in 
the medulla oblongata? It is thrust backwards by the 
decussating bundles of the lateral cerebro spinal fas( k uhis, 
and occupies a deep position in the medulla (jblou^ata. 

Lateral Area of the Medulla Oblongata. — The lateial area 
is the district on the surface of the medulla oblongata wine h 
is included between the two rows of nerve fila, viz., the hypo- 
glossal fila anteriorly, a ' ’ fiU of the accessory, vagus, and 
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glosso-pharyngeal posteriorly. It presents a very diflferent 
appearance in its upper and lower parts. In its lower 
portion it appears to the eye as a continuation upwards 
of the lateral funiculus of the spinal medulla ; in its upper 
part the striking oval prominence, named the olive^ is seen. 

The lower part of the district, however, is very far from 
being an exact counterpart of the lateral funiculus of the spinal 
medulla. It has been noted already that the large fasciculus 
cerebrospinalis lateralis, which in the spinal medulla lies 
in the lateral funiculus, is not present in that district of the 
medulla oblongata ; above the decussation of the pyramids 
it forms the chief part of the pyramid of the opposite side. 
Another small strand of fibres, the dorsal spino-cerehellar 
fasciculus (O.T. direct cerebellar tract\ prolonged upwards in 
the lateral funiculus of the spinal medulla, gradually leaves 
the lateral portion of the medulla oblongata. The tract of 
fibres in question lies on the surface, and it is often visible 
to the naked eye as a white streak inclining obliquely into 
the posterior district of the medulla oblongata to join its 
upper part, which is called the restiform body. The great 
majority of the remainder of the fibres which are prolonged 
upwards from the lateral funiculus of the spinal medulla dis- 
appear from the surface at the lower border of the olive, by 
dipping into the substance of the medulla oblongata under 
cover of that projection. A narrow band, however, passes 
upwards to the pons, in the interval between the posterior 
border of the olive and the fila of the vagus and glosso- 
pharyngeal nerves. 

The olive is a smooth, oval prominence, which occupies 
the upper part of the lateral area of the medulla oblongata. 
Its long axis, which is vertical, is about 12.5 mm. {half an 
inch) long, and its upper end is separated from the lower 
border of the pons by an interval or groove. 

Posterior Area of the Medulla Oblongata. — The constituent 
parts of the lower half of the posterior region are the cuneate 
and gracile funiculi ; in its upper half they are the ependymal 
roof of the fourth ventricle, medially, and the diverging funi- 
culi, laterally.^ It is separated from the lateral area on each 

^ The dissector should note that the lower part of the cavity of the hind- 
brain, i.e. the fourth ventricle, is not behind but in the upper part of the 
medulla, which it separates into dorsal and ventral parts ; the dorsal part forms 
a portion of the roof of the ventricle, whilst the ventral part forms a portion of 
the lloor. 
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side by the row of fila belonging to the accessory, vagus, and 
glosso-pharyngeal nerves. 

The lower part of the posterior area corresponds more or 
less closely with the posterior funiculus of the spinal medulla. 
It will be remembered that in the cervical part of the spinal 
medulla the posterior funiculus, on each side, is divided, by 
a distinct septum of pia mater, into a postero-median strand, 
the fasciculus gracilis, and a postero-lateral strand, the fasci- 
culus cuneatus. The two strands are prolonged upwards into 
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I'p;. 195. — Posterior view of the Medulla Oblongata, Pons, and Mesen- 
cephalon of a full-time P'oetus. The greater part of the roof of the 
fourth ventricle is removed. 


the medulla oblongata. In the lower part of the posterior 
area they stand out distinctly, and are separated from one 
another by the postero-intermediate sulcus, which is continued 
upwards from the medulla spinalis. Each strand, when 
it reaches the lower part of the fourth ventricle, ends in a 
slightly expanded prominence. The swollen extremity of the 
fasciculus gracilis is called the dava ; it is thrust aside from 
its fellow of the opposite side by the opening up of the 
central canal to form the fourth ventricle. 

In sections at the level of the lower part of the fourth 
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ventricle, it is seen that the prominences produced by the 
two strands and their enlarged extremities are in a great 
measure due to the presence of two elongated nuclei, which 
lie subjacent to them and gradually increase as they are traced 
upwards. These are termed the gracile and the cuneate nuclei^ 
and as the grey matter increases in quantity the fibres of the 
two corresponding strands diminish in number. Indeed, it is 
doubtful if any of the fibres are prolonged upwards beyond 
the level of the nuclei. 

But a third longitudinal elevation also is apparent in the 
lower part of the posterior area of the medulla oblongata. It 
is placed on the lateral side of the fasciculus cuneatus — between 
it and the posterior row of nerve fila — and it has no counter- 
part in the posterior funiculus of the spinal medulla. It is 
called the funiculus of Rolando^ because it is produced by 
the substantia gelatinosa (Roland!) approaching the surface. 
Extremely narrow below, the funiculus of Rolando widens 
somewhat as it is traced upwards, and it, finally, ends in an 
expanded extremity called the tuberculum cinereum. The thin 
layer of fibres which appear on the surface of the tuberculum 
cinereum, and cover the substantia gelatinosa (Rolandi), in 
that position, belong to the tractus spinalis (O.'r. spinal root) 
of the trigeminal nerve. 

The restiform body forms the upper part of the posterior 
area on each side. It lies betw^een the lower part of the 
floor of the fourth ventricle and the fila of the vagus and 
glosso-pharyngeal nerves, and is thrust laterally by the enlarge- 
ment of the fourth ventricle. It is a relatively large rope-like 
strand, which inclines upwards and laterally, and then, finally, 
it takes a turn backwards, and enters the cerebellum, of which 
it constitutes the inferior pedtoicle. The restiform body, there- 
fore, is to be regarded as the main connection between the 
cerebellum, above, and the medulla oblongata and medulla 
spinalis, below. At the same time, it must be understood 
that it is not formed of fibres which are prolonged into it 
from the fasciculus gracilis and fasciculus cuneatus of its 
own side, although a surface inspection of the medulla 
oblongata might lead very naturally to that supposition, 
because there is no sharp line marking it off from the 
ends of those strands. 

The fibres whioh build up the restiform l)odies come from several differ* 
ent sources. It will be sufheient to indicate the more important of them^ 

VOL. in — 31 
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(1) fibres from the lateral funiculus of the spinal medulla, through the 
dorsal spino-cerebcllar fasciculus ; (2) olivo-cetebellar fibres from the opposite 
inferior olivary nucleus to the cerebellum ; (3) fibres from the cuneate and 
gracile nuclei of both sides in the form of the arcuate fibres, 

Fibr» Arcuate Extemae. — On the surface of the medulla 
oblongata, more particularly in the neighbourhood of the 
lower. border of the olive, a number of curved bundles of fibres, 
termed the external arcuate fibres^ may be noticed. 1 hey 
vary greatly in number and in distinctness, and are some- 
times so numerous as to cover the olive almost entirely. 
An attentive examination will show that they come to the 
surface (i) in the antero-median fissure between the pyramids, 

(2) in the groove between the pyramid and the olive, and (3) 
sometimes also through the substance of the pyramids. But 
at whatever point they reach the surface, the majority have one 
destination, viz., the restiform body — a considerable part of 
which they form. They are derived from the cuneate and 
gracile nuclei of the opposite side, and end in the cerebellum. 

At the inferior end of the olive there is not uncommonly a curved 
bundle of fibres, called the circuvi-olivary fasciculus^ which follows the 
line of the external arcuate fibres but has a different commencement and 
termination. It consists of fibres descending from the cerebrum, and corre- 
sponds with the fibres of the pons which end round the pontine nuclei. 

Dissection . — ^The pyramidal fibres of one side should now be 
carefully raised. When dislodged from their bed they should 
be gently pulled upwards towards the pons. In that way their 
entrance* into the pons will be brought very clearly into view. 
Further, numerous arcuate fibres will be seen running forwards 
upon the medial aspect of the- opposite- pyramid to reach the 
surface, and the ventral edge of the medial lemniscus will be 
exposed also. 

Pons. — The pons is the marked prominence, on the base 
of the brain, which lies anterior to the cerebellum and is 
interposed between the medulla oblongata and the pedunculi 
cerebri (Figs. 160, 194). It is convex from side to side, 
as well as from above downwards, and the transverse streaks 
on its surface show that, superficially, it is composed of 
transverse bundles of nerve fibres. On each side the trans- 
verse fibres collect themselves together to form a large 
compact strand which sinks,- postero-laterally, into the corre- 
sponding hemisphere of the cerebellum. The strand is 
termed the brachium pontis (O.T. middle cerebellar peduncle). 
When the brain is in situ the ventral surface of the pons is 
in relation to the basilar portion of the occipital bone, the 
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dorsum sellae of the sphenoid bone, and the medial parts of 
the posterior surfaces of the petrous portions of the temporal 
bones. It presents a median groove which gradually widens 
as it is traced upwards (Fig. 192). The groove lodges the 
basilar artery, but is not caused by that vessel ; it is due to 
the prominence produced, on each side, by the passage 
downwards, through the pons, of the bundles of fibres which 
form the pyramids of the medulla oblongata. Where the 
pons becomes the brachium pontis the large trigeminal 
nerve is attached to its ventral surface, nearer its upper than 
its lower border. 

With the exception of the restiforni bodies, which pass 
backwards into the cerebellum, most of the constituent parts 
of the medulla oblongata are continued into the pons. The 
pedunculi cerebri emerge from the upper aspect of the i)ons. 

The dorsal surface of the pons cannot be studied at present. 
It is turned towards the cerebellum, which hides it from view, 
and it forms the upper part of the anterior boundary or flooi 
of the fourth ventricle. 

Cerebellum. — The cerebellum is distinguished by the 
numerous parallel and more or less curved sulci which 
traverse its surface and give it a foliated appearance. As in 
the case of the cerebral hemispheres, the grey matter is 
spread over the entire surface, whilst the white matter forms 
a central core in the interior. 

The cerebellum consists of a median portion, the vermis^ 
and two hemispheres^ but the distinction between those main 
subdivisions of the organ is not very evident on its superior 
surface. Anteriorly and posteriorly there is a marked de 
ficiency or notch in the median plane (Fig. 197). The 
posterior notch is smaller and narro^ver than the anterior 
notch. It is bounded on each side by the posterior parts of 
the cerebellar hemispheres, and anteriorly by the vermis, and 
it is occupied by the falx cerebelli. The anterior notch is 
much wider and, when viewed from above, it is seen to be 
occupied by the inferior colliculi of the quadrigeminal lamina 
and the brachia conjunctiva cerebelli. Its sides are formed 
by the hemispheres, and the posterior end is bounded by the 
vermis. 

On the superior surface of the cerebellum there are, as 
already stated, no definite lines of demarcation between the 
vermis and the upper surfaces of the hemispheres. The upper 
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part of the vermis forms a median ridge, from which the 
surface slopes gradually downwards, on each side, to the margin 
of the corresponding hemisphere. On the upper part of the 
vermis four regions are recognised. Anteriorly, at the posterior 
end of the anterior notch, lies the central lobe, and prolonged 
upwards from it on the dorsal surface of the anterior medullary 
velum, between the brachia conjunctiva, are a few folia which 
constitute the lingula. Posterior to the central .lobe is the 
monticulus, separable into two parts — an anterior, more elevated 
portion, the culmen, and a posterior, sloping ridge, the declive. 
Posterior to the declive, in the anterior boundary of the 
posterior notch, lies a single folium called the folium vermis. 

On the inferior surface of the cerebellum, the distinction 
between the three constituent parts of the organ is much 
better marked. On that aspect the hemispheres arc full, 
prominent and convex, and they are separated by a deep, 
median hollow which is continued forwards from the posterior 
notch. The hollow is termed the vallecula cerebelH, and in its 
anterior part the medulla oblongata is lodged. If the medulla 
is forced away from the cerebellum, and the hemispheres 
are pulled apart so as to expose the upper boundary of the 
vallecula, it will be seen that that boundary is formed by the 
inferior surface of the vermis, and, further, that the vermis is 
separated, on each side, from the corresponding hemisphere 
by a distinct furrow, termed the sulcus valleculce} 

If the 'margin of the vermis, where it forms the posterior 
boundary of the anterior notch on the superior aspect of 
the cerebellum, is gently raised, and at the same time the 
mesencephalon is pulled forwards, two strands lying upon 
the dorsal aspect of the pons will be seen. These are 
the brachia conjunctiva cerebelli (O.T. superior peduncles). 
They emerge from the white matter of the cerebellum, 
converge as they proceed upwards, and, finally, they dis- 
appear under the inferior quadrigeminal bodies. The thin 
lamina which is stretched across between them is the anterior 
medullary velum. It is continuous below with the white core 
of the vermis, and* it^ helps to form the roof of the upper 
part of th^ Ccrur^^h’^ll^l^le. From its dorsal surface, close 

^ As the medulW displaced forwards, and the hemispheres of 

the cerebellum are pulled the epithelial roof of the fourth ventiicle and 

its covering of pia ma|ej^fFill be torn away, and the lower part of the floor 
or anterior boundary of^e fourth ventricle will be displayed. 
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circiiiiircroncc of the cerebellum, cutting deeply into its lateral 
and [)ostcrior margins. By means of the horizontal sulcus 
the ('etebellum is divided into an upper and a lower part, 
which may be studied separately. 

Lobes on the Upper Surface of the Cerebellum. — It lias been noted 
already lliat tlie iiiipci smfaceoj the venuis supciioj is subdivided. The 
divisions, coiunuMU iii'4 at the antciior end, are: - (l) the lingula ; {2) the 
ccntial li)l)ule; ( 0 tliciuhnen inonticiili : (4) the dechve inontit uli ; (5) the 
lolium \cnins With tlir f\m-i»lioii of tlic lingula, eai h )uit is ct>nuniu)us 
on c.K'li side uitli .1 coi n spondnej; tlistin t on tlie upiHU suifaieot tile heini- 
sj)heie, and h>nus with tlu)sc districts iciMel)ellar lolie. '1 luis, the central 
lobule is prtdoneed latci.dly on each sitle in an expansion called the r/A/ ; 
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the culmen constitutes a niecUan connecting piece between the two anterior 
crescentic lobnles of the hemispheres ; the declive stands in the same relation 
to the posterior crescentic lobules ; and the folium vermis is the connecting 
band between the superior semilunar lobules of the hemispheres. 

Lingula. — The lingula can be seen only when the posterior boundary of 
the anterior notch is pushed backwards. It consists of four or five small 
folia, continuous with the grey matter of the vermis, prolonged upwards 
on the surface of the anterior medullary velum, in the interval between 
the brachia conjunctiva. 

Lobus Centralis with its Alae. — The central lobule lies at the posterior 
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end of the anterior notch, and is largely hirhlen hy the culmen. It is a 
little median Mias', whir'h is prolongerl lalcr.ilh fni a short disfamr* round 
the semilunar notch in the funn of tw<i rxpansurns, loimrd tlie ube. 

Lobus Culminis. — The culmen montnuh constitutes llu summit or 
highest part of the monticulus of the vermis. It is piolomnd l,it(iall\ on 
each side into the corresponding hemispherr* as the antmoi uesitutn 
lobule. This is the most anterior subdivision on the upj)er surface of tlic 
hemis])here. The two anterior crescentic lol.ulcs, with tlie culmen 
monticuh, form the lohu^ culminis cereheUi, 

Lobus Declivis. — The r/rr/zV-^? monticuliXv's pn'li lu.r to the » uinu n. from 
which it is separated by a distinct fissure, and it forms the sbipmg |'ait 01 
descent of the monticulus of the vermis. On each side it is continuous 
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with the posterior crescentic lobule of the hemisphere, and the three parts 
are included under the one name of lobus declivis. 

The two crescentic lobules on the upper surface of the hemisphere are 
frequently described together as the quadrate lobule. 

Lobus Semilunaris Superior (O.T. Lobus Cacuminis). — The folhim 
vermis forms the most |X)sterior part of the superior portion of the 
vermis, and it bounds the horizontal fissure, superiorly, at the posterior 
notch. It is a single folium, the surface of which may be smooth 
or notched with rudimentary secondary folia, and it is the connecting 
link between the two superior semilunar lobules of the hemispheres — 
the three parts constituting the lobus semilunaris superior. As the folium 
vermis is traced laterally into the semilunar lobule of the hemisphere, 
it is found to expand greatly. The result is that the lobus semilunaris 
superior, on each side, forms an extensive foliated district bounding the 
posterior part of the horizontal sulcus superiorly. 

Lobes on the Lower Surface of the Cerebellum. — The connection 
between the several portions of the inferior part of the vermis, and the 
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Fig. 198. — Median section through the Vermis of the Cerebellum. 
(From Gegenl^aiir. ) 


corresponding districts on the inferior surface of the two hemispheres is not 
nearly so distinct as in the case of the superior part of the vermis and the 
lol)ules on the upper surface of the hemispheres. 

The following subdivisions of the inferior part of the vermis are 
recognised, from behind forwards — (i) the tuber vermis, (2) the pyramid, 
(3) the uvula, and (4) the nodule. 

On the inferior surface of the hemisphere there are five lobules mapped 
out by intervening sulci. They are — (1) the flocculus^ a little lobule lying 
on the brachium pontis ; {2) (\\^ hive fit ral lobule., which lies immediately 
posterior to the flocculus, and is partially divided into two parts by a fissure 
whi('h traverses its surface ; (3) the tonsil., a rounded lobule, which bounds 
the valledila on the medial side of the biventral lobule ; (4) the inferior 
semilunar lobule^ placed posterior to the biventral lobule, and bounding the 
horizontal sulcus inferiorly. 

The lobules of the inferior parts of the hemispheres, with the corre- 
sponding portions of the inferior part of the vermis, constitute the lobes 
on the inferior aspect of the cerebellum. 

Lobus Noduli. — The lobus noduli compiises the nodule and the flocculus, 
of each side, with an exceedingly dihcate connecting lamina of white 
matter, termed the poderiof mrdullapy velum. 
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The velum cannot be properly seen at present, but it will be exposed at 
a later stage of the dissection. 

Lobus UvulSB. — The uvula is a triangular elevation placed between the 
two tonsils. It is connected, across the sulcus vallecuUe, with each tonsil 
by a low-lying ridge of grey matter which is scored by a few shallow 
furrows, and in consequence termed the fttrraivcd bmtd. The two tonsils 
and the uvula form the lohtts uvula. 

To see the furrowed band it will he necessary to remove the tonsil on 
one side, when the posterior medullary velum also will be exposed. 

Lobus Pyramidis. — The pyramid is connected with the biventral 
lobule on each side by a faint ridge which crosses the sulcus vallecuhe. 
The term lobus pyramidis is given to the three lobules which are thus 
associated with each other. 

Lobus Tuberis. — The tuber vermis, which forms the most posterior part 
of the inferior vermis, is composed of several folia, which run directly into the 
inferior semilunar lobule on each side. The three parts of the lobin tuberis 
are thus linked together. The inferior semilunar lobule is traversed by 
two, or it may be three, curved fissures. The most anterior of these cuts 
off a narrow, curved strip of cerebellar surface called the lobulii'^ graalr;. 

Dissection. — median section should now be made through 
the vermis of the cerebellum and the two medullary vela into 
the cavity of the fourth ventricle. When the two parts of the 
cerebellum are drawn slightly asunder, a view of the fourth 
ventricle is obtained ; further, the connections of the two 
medullary vela and the arrangement of the peduncles of the 
cerebellum can be more clearly understood. 

Arbor Vitae Cerebelli, — The cut surface of the cerebellum 
presents a very characteristic appearance. The grey matter 
on the surface stands out distinctly from the white matter in 
the interior. Further, the complete manner in which the 
surface is cut up by the sulci into secondary and tertiary folia 
is seen. The central mass of white matter in the vermis is 
termed the corpus medullare. From the corpus medullare, 
prolongations pass into the various lobules, and they give off 
branches to supply each folium with a central white stem or 
core. The term arbor vitce is applied to the appearance 
which consequently results wiien a section is made through 
the cerebellum (Fig. 198). 

Cerebellar Peduncles. — The cerebellar peduncles are the 
structures which connect the cerebellum with the medulla 
oblongata, the pons and the mid-brain. They are three in 
number on each side — viz., the inferior, the middle, and 
the superior. They are all directly connected with the white 
medullary centre of the cerebellum, and are composed of 
fibres which emerge from or enter the white central sub- 
stance of the organ. 

The viiddle peduncle or brachium pontis is much the 



CEREBELLUM 


489 


largest of the three. It is formed by the transverse fibres of 
the pons, and it enters the cerebellar hemisphere on the 
lateral side of the other two. The lips of the anterior part 
of the horizontal sulcus are separated widely from each other 
to give it admission (Fig. 195). 

The inferior peduncle is the restiform body of the medulla 
oblongata. As it leaves the dorsum of the medulla oblongata 
it turns sharply backwards and enters the cerebellum between 
the other two peduncles. 

The superior peduncles are the brachia conjunctiva of the 
cerebellum. They are composed of fibres which come, for 
the most part, from the nucleus dentatiis of the cerebellar 
hemisphere. As they issue from the cerebellum, the 
peduncles lie close to the medial sides of the corresponding 
middle peduncles. They then proceed upwards towards the 
inferior pair of quadrigeminal bodies. At first they form the 
lateral boundaries of the upper pait of the fourth ventricle, 
but they converge, as they ascend on the dorsal aspect of the 
pons, so that ultimately they overhang the fourth ventricle 
and enter into the formation of its roof. They disappear 
under cover of the inferior colliculi of the quadrigeminal 
lamina, and their course in the mesencephalon has been 
described already (Figs. 180, 181, 194, 195) (p. 457). 

Medullary Vela. — The medullary vela are closely associated 
with the peduncles. They consist of two thin laminae of 
white matter which are projected out from the white central 
core of the cerebellum. The anterior medullary velum stretches 
across the interval between the two brachia conjunctiva 
(superior peduncles), with the medial margins of which it is 
directly continuous. It is triangular in form, and is con- 
tinuous below with the white matter of the cerebellum. 
Spread out on its dorsal surface is the tongue-shaped prolonga- 
tion of grey matter from the cortex of the cerebellum which 
is termed the lingula, and issuing from its substance, close 
to the inferior colliculi of the quadrigeminal lamina, are the 
two trochlear nerves. 

The posterior medullary velum is somewhat more complicated 
in its connections. It presents the same relation to the 
nodule that the anterior velum presents to the lingula. It is 
a wide thin lamina of white matter — so thin that it is 
translucent — which is prolonged out from the white centre 
of the cerebellum above the nodule. From the nodule it 
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stretches laterally to the flocculus, thereby bringing those 
two small portions of the cerebellum into association with 
each other. Where it issues from the white matter of the 
cerebellum it might almost be said to be in contact with the 
anterior medullary velum, but as the two laminae are traced 
forwards they diverge from each other : the anterior velum is 
‘carried upwards between the brachia conjunctiva of the cere- 
bellum, whilst the posterior medullary velum turns downwards, 
round the nodule, and ends in a slightly thickened free 
crescentic edge. The cavity of the fourth ventricle passes 
backwards between the two vela, which form a tent-like roof 
for it. 

Isthmus Bhombencephali. — If the dissector examines the 
rhombencephalon from the side he will recognise that there 
is a region below the lamina quadrigemina and above the 
cerebellum which is bounded dorsally by the anterior 
medullary velum, laterally by the brachia conjunctiva, and 
ventrally by the upper part of the pons ; it is to that region 
that the term isthmus rhombencephali is applied. It contains 
the upper part of the fourth ventricle. 

Ventriculus Qirartus. — The fourth ventricle is somewhat 
rhomboidal in form. Below, it tapers to a point and becomes 
continuous with the central canal of the lower part of the 
medulla oblongata ; above, it narrows, in a similar manner, 
and is continued into the aquaeductus cerebri of the mid- 
brain. The anterior wall is termed the floor ^ and is formed 
by the dorsal surface of the pons and the ventral part of the 
upper portion of the medulla oblongata. The posterior wall 
is called the roof. On each side a narrow pointed prolonga- 
tion of the widest part of the ventricular cavity passes laterally 
round the upper part of the corresponding restiform body. 
The prolongations are termed the lateral recesses and are seen 
to the greatest advantage when the cerebellum is divided 
in the median plane and the halves are turned aside. 

The lateral boundary of the fourth ventricle, on each side, 
is formed, from below upwards, by the clava, the upper part 
of the fasciculus cuneatus, the restiform body or inferior 
peduncle of the cerebellum, the brachium pontis or middle 
peduncle of the cerebellum, and the brachium conjunctivum 
or superior peduncle of the cerebellum. 

Dissection . — ^On one side cut through the brachium con- 
junctivum, the brachium pontis and the restiform body, and so 
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separate one half of the cerebellum, which must be laid aside 

for the present, but must be preserved for future use. 

When the dissection is completed the dissectors will be 
able to recognise that the anterior part of the cavity of the 
fourth ventricle is rhomboidal in form. It constitutes the 
so-called rhomboid fossa^ which is surrounded by the lateral 
boundaries of the ventricle and closed anteriorly by the pons 
and the dorsal surface of the ventral part of the upper 
half of the medulla oblongata. Only the lower part of 
the rhomboid fossa lies in the medulla oblongata ; the 
middle part is in the metencephalon, that is, it lies anterior 
to the cerebellum and posterior to the lower part of the pons ; 
and the upper part is in the isthmus rhombencephali. 

The loiver part of the rhomboid fossa is triangular in out- 
line, and its inferior angle is continuous with the central canal 
of the lower part of the medulla oblongata. The anterior 
boundary or floor of this part of the fossa is marked by a 
number of converging sulci, and is called the calamus 
scriptorius. Along the lateral margins of the lower part of 
the fossa will be seen the remains of the torn epithelial roof 
of the lower part of the fourth ventricle. The torn margins* 
are the tcenice of the fourth ventricle. The middle part 
of the rhomboid fossa is separable into^MHower wider part, 
whi ch is prolonged laterally, on each side, below and posterior 
to the rest i form body, as the lateral recess of the fourth 
ventricle. The upper section of the intermediate part of 
the fossa is bounded laterally by the brachia pontis and is 
much narrower than the lower part. The upper part of the 
rhomboid fossa lies posterior to the pons and between the 
brachia conjunctiva. At its upper end it becomes continuous 
with the aquoeductus cerebri of the mid-brain. 

The floor^ or anterior boundary^ of the fossa rhomboidea is 
the floor, or anterior boundary, of the fourth ventricle. In 
the upper part of its extent it is Tbrmed by the posterior 
surface of the pons, and in the lower part by the posterior 
surface of the ventral part of the upper portion of the medulla 
oblongata. It is divided into lateral portions by a median 
sulcus which is deeper below, in the region of the calamus 
scriptorius, and shallower above. On each side of the median 
sulcus is the emhientia medialis. In the upper part of the 
fossa the eminentia medialis occupies practically the whole 
of each half of the floor; in the upper part of the middle 
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portion of the fossa a rounded eminence, the colliculus facialis^ 
appears on its surface ; below the colliculus the eminentia 
medialis narrows rapidly, and its terminal, tapering portion 
is called the trigonum hypoglossi. The medial eminence is 
bounded laterally by a sulcus, the sulcus limitans. In the 
upper region, along the lateral border of the sulcus limitans, 
is a narrow bluish-tinted area called the locus cocruleus ; 
the colour of that area is due to a subjacent collection of 
pigmented cells which constitute the substantia fermginea. 
Opposite the colliculus facialis the sulcus limitans expands 
into a shallow fossa, the superior fovea. The lower end of 
the sulcus limitans terminates, in the upper part of the in- 
ferior section of the rhomboidal fossa, in a definite depression, 
the inferior fovea. To the lateral side of the superior and 
inferior foveae and the middle part of the sulcus limitans is 
the area acustica^ which is prolonged laterally towards the lateral 
recess, and, in rare cases, a prominence, the tuberculum acusti- 
cum^ appears on its surface. Below the inferior fovea, be- 
tween the trigonum hypoglossi medially and the area acustica 
laterally, lies a depressed, grey-coloured, triangular area called 
the ala cinerea^ which is separated from the lower part of the 
floor, the area postrema^ by a raised bundle, the funiculus 
separans. Immediately above the inferior fovea a number of 
ridges, the medullary strice (O.T. strict acusticic\ cross the floor 
of the fossa transversely. Laterally, they cross the restiform 
body, at the lateral border of the fossa, and become con- 
tinuous with the cochlear root of the acoustic nerve ; and, 
medially, they disappear into the median sulcus (Fig. 195). 

The roof of the fourth ventricle is formed, in the upper aren, 
by the medial parts of the brachia conjunctiva and the inter- 
vening anterior medullary velum. Descending upon the 
velum, from above, is the frenulum veli ; issuing from it, in 
the same region, are the rootlets of the trochlear nerves. 
The lower part of the upper portion of the roof is covered 
by the lingula of the cerebellum. The roof of the inter- 
mediate section of the ventricle is the white matter of the 
vermis of the cerebellum, and the roof of the lower part is 
reduced to the lining epithelial ependyma with the posterior 
medullary velum, and the obex (see p. 493). 

The tela chorioidea of the fourth ventricle is the layer of 
pia mater which covers and strengthens the epithelial roof of 
the lower part of the cavity. Between it and the epithe- 
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Hum, at the lower end of the roof, is a thin layer of gtey 
matter, called the obex. Above, at the posterior medullary 
velum, the tela becomes continuous with the pia mater on 
the lower surface of the vermis of the cerebellum. Laterally 
the tela is prolonged, on each side, posterior to the restiform 
body, over the lateral recess, and it forms the stronger part 
of the wall of that expansion. Between the median part of 
the tela chorioidea of the fourth ventricle and the pia mater 
on the lower surface of the vermis of the cerebellum lies the 
cisterna cerebello-medullaris (O.T. cisterna magna) (Fig. 141). 

Apertures in the Tela Chorioidea of the Fourth Ventricle , — 
In the early stages of development the tela chorioidea and 
ependyma form an unbroken layer, but at a later period 
three apertures appear in them. One of the apertures, the 
apeftura medialis ventriculi quarti (O.T. foramen of Magendie)^ 
lies immediately above the obex, at the lower angle of the 
ventricle, and through it the cavity of the fourth ventricle 
communicates ^\ith the cerebello- medullary portion of the 
subarachnoid space. The other two apertures lie at the 
apices of the lateral recesses, immediately posterior to the 
fila of the glossopharyngeal nerves. 

Chorioid Plexuses of the Fourth Ventricle, — The chorioid 
plexuses are invaginations of the ependyma caused by vascular 
prolongations of the tela chorioidea. In the lower part of 
the ventricle they form two parallel bands, one on each side 
of the median plane, and their lower ends project through 
the median aperture. At the upper part of the tela chorioidea 
they communicate together, and then each passes laterally 
into the corresponding lateral recess and their lateral ex- 
tremities project through the lateral apertures. 

Dissection , — ^The dissector should now introduce his fingers 
into the horizontal sulcus of that half of the cerebellum which 
is still connected with the medulla oblongata and the pons, and 
tear the upper part of the cerebellum away from the lower part. 
By that proceeding the manner in which the peduncles enter 
the white medullary centre, and also, to some extent, the general 
distribution of their fibres, will be seen. 

Next, separate the remains of the cerebellum from the isthmus, 
the pons, and the medulla oblongata by cutting through the 
peduncles at the points where they enter the central white matter. 
A horizontal section may then be made through the other half 
of the organ, rather nearer its upper surface than its lower 
surface. The section will reveal the nucleus dentatus. 

Nucleus Dentatus. — The dentate nucleus is a collection 
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of grey matter embedded in the white medullary centre of 
the hemisphere of the cerebellum. Its appearance is very 
similar to that of a nucleus which lies in the olive of the 
medulla oblongata. It is a thin lamina of grey matter, 
which appears, on section, as a wavy line folded upon itself 
so as to form a crumpled grey capsule with a mouth open 
towards the median plane. The greater number of the fibres 
which build up the brachium conjunctivum issue from its 
mouth. 

There -are other smaller isolated nuclei of grey matter in the white 
medullary centre of the cerebellum. They are : the nucleus etnbolt/onnis, 
which lies close to the hilum of the dentate nucleus ; the nucleus globosits^ 
medial to the nucleus emboliformis ; and the nucleus fastigii^ or roof 
nucleus^ which is situated in the white matter above the cavity of the fourth 
ventricle. As a rule, those nuclei cannot \'>e demonstrated in a specimen 
obtained in the dissecting-room. 

Dissection . — Place the lower part of the mid-brain in relation 
with the upper part, in which the position of the motor fibres, 
descending from the cortex of the hemisphere, through the 
anterior part of the posterior division of the internal capsule, 
has already been defined. Note the'^osition of the motor fibres 
in the basis pedunculi of the lower part of the mid-brain. They 
lie, for the main part, in the intermediate three-fifths. On one 
side trace the mbtor tract downwards to the upper border of the 
pons. Then remove the superficial transverse fibres of the pons 
and trace the motor tract downwards, through the pons. At 
the lower border of the pons it will be found to become continuous 
with the ventral (anterior) part of the pyramid of the medulla 
oblongata. The dissector should note that the tract diminishes 
somewhat in size* as it is followed downwards through the pons.* 
The diminution is due to some of the fibres leaving the tract and 
passing across the median plane to the nuclei of the cerebral 
motor nerves of the opposite side. Note that, when the motor 
tract reaches the lower end of the medulla oblongata, the majority 
of its fibres cross to the opposite side, to form the lateral cerebro- 
spinal fasciculus of the lateral funiculus of the spinal medulla 
of that side, and that the smaller number continue to descend 
on the same side, to form the anterior cerebro-spinal fasciculus 
of the anterior funiculus of the same side of the spinal medulla. 

Remove the motor tract in the lower part of the mid-brain 
and in the pons and medulla oblongata, and note the following 
structures which lie dorsal to it — (i) In the mid-brain a dark 
pigmented layer, the substantia nigra. (2) In the pons a deep 
layer of transversf fibres which constitute the corpus trapezoi- 
deum. (3) In the medulla oblongata a band of longitudinal 
white fibres which form part of a long strand called the medial 
lemniscus. 

Lenknisciis Medialis.— In the lower part of the medulla 

1 The dissector should note also that other fibres which end in the pons, 
round the pontine nuclei, are associated with the motor fibres. 
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oblongata ihe medial lemniscus consists of fibres which have 
ascended from the lateral and the anterior funiculi of the 
spinal medulla, where they form tracts called the lateral and 
the anterior spino thalamic fasciculi. In the upper part of 
the medulla oblongata the spino-thalamic fasciculi are joined 
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by fibres derived from the nucleus gracilis and the nucleus 
cuneatus of the opposite sid6. The nucleus gracilis and the 
nucleus cunontus lie in the upper ends of the fasciculi of 
the same names, and the fibies which pass from them to the 
lemniscus of tiie oi)[)osite side decussate, with similar fibres 
derived from the opposite gracile and cuneate nuclei, in the 
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region between the olivary bodies, and as they decussate 
they form the decussation of the lemnisci or interolivary 
decussation (Fig. 201). 

In addition to the fibres derived from the spino-thalamic 
fasciculi and the nucleus gracilis and nucleus cuneatus of the 
opposite side, the lemniscus, whilst it is still in the medulla 
oblongata, receives fibres from the sensory nuclei of the 
cerebral nerves of the opposite side. 

The portion of the lemniscus found in the medulla oblongata 
is known as the medial lemniscus. It ascends through the pons 
into the mid-brain, where many of its fibres end in the superior 
colliculus, but some ascend still higher and terminate in the 
thalamus of the same side. As the medial lemniscus ascends 
through the pons It receives additional fibres from the nuclei 
of the sensory cerebral nerves of the opposite side. The 
majority of the additional fibres pass to the lemniscus through 
the corpus trapezoideum, and those derived from the nuclei of 
the cochlear division of the opposite acoustic nerve attain a 
position at the lateral border of the medial lemniscus, and they 
form a more or less separate bundle termed the lateral lemniscus. 
In the region of the upper part of the pons the fibres of the 
lateral lemniscus turn dorsally, and, after emerging from the 
upper border of the pons, they cross superficial to the lateral 
surface of the upper part of the brachium conjunctivum of the 
cerebellum (Fig. 194), and disappear under cover of the 
inferior colliculus of the quadrigeminal lamina, and also under 
the inferior brachium and the medial geniculate body. They 
terminate in association with the cells of the inferior col- 
liculus, and with those of the medial geniculate body, whence 
the acoustic radiations already noted (p. 474) pass to the 
superior temporal gyrus. 

Dissection , — To trace the lemniscus upwards it is necessary 
to remove the deep transverse fibres of the pons, and the sub> 
stantia nigra of the mid-brain. As the dissector makes the 
dissection, he should note — (i) That the lemniscus increases in 
width in the lower part of the pons on account of the accession 
of fibres from the nuclei of the sensory cerebral nerves of the 
opposite side. (2) That in the upper part of the pons the lem- 
niscus decreases in width as the lateral portion leaves it to pass 
to the inferior colliculus. • 

After the dissector has displayed, as far as possible, the 
position and connections of the lemniscus he should turn to 
the brachium conjunctivum of the cerebellum and attempt to 
demonstrate its' associations. It is quite easily recognisable, 
as it lies behind the upper part of the pons, in the dorso-lateral 
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boundary of the upper part of the fourth ventricle. There, it 
should be located, and thence it should be traced backwards into 
the hemisphere of the cerebellum, of the same side, to the 
dentate nucleus, and forwards, medial to the lateral lemniscus 
and ventral to the inferior colliculus, into the tegmental part 
of the cerebral peduncle. As the fibres are traced into the mid- 
brain they will be found to approach the corresponding fibres 
of the opposite side, with which they decussate, in the lower part 
of the mid-brain, dorso-medial to the medial lemniscus. After 

. decussating they pass upwards to the red nucleus of the opposite 
side, where the majority terminate. 

When the dissections described are completed the dissector 
should make a series of transverse sections through the opposite 
half of the medulla oblongata and the pons, or, better still, 
through the whole of another specimen, if it can be obtained. 
In such a series of sections he will be able to note some of the 
points now to be mentioned, but the majority of the details noted 
are well seen only on specially prepared and stained sections. 

Internal Structure of the Medulla Oblongata. — When transverse 
sections are made through the upper part of the medulla oblongata, a faint 
line, called the median raphe; is seen in the median plane. It divides 
the medulla oblongata into two exactly similar halves. The raphe is 
formed by the close intersection of fibres running in opposite directions. 

Each half of the medulla oblongata is composed of — (a) strands of white 
matter ; {/?) grey matter, which is present both in the form of direct con« 
tinuations into the medulla oblongata of portions of the grey matter of 
the spinal medulla, and in the form of isolated masses, which are not 
represented in the spinal medulla ; {c) the formatio reticularis, a substance 
which is composed of grey matter coarsely broken up by fibres which 
traverse it in different directions ; and {{/) neuroglia. The white matter, as 
in the spinal medulla, is disposed, for the most part, on the surface and the 
grey matter in the interior, but in the open part of the medulla oblongata 
the grey matter comes to the surface on its dorsal aspect, and forms the 
obex (p. 496), 

When the grey matter of the spinal medulla is traced up into the medulla 
oblongata, many striking changes in its arrangement become apparent. 
Owing to the increase in si/e of the large wedge-shaped gracile and cuneate 
fasciculi, the posterior columns of grey matter are pressed laterally, so that 
they soon assume a position at right angles to the median plane. At the 
same time, the cuneate and gracile nuclear columns of grey matter, which 
grow out from the basal portion of the posterior column and underlie the 
strands of the same name, begin to make their appearance. From the 
deep aspects of those nuclei, fibres, which take origin within them, stream 
antero-medially through the neck of the posterior grey column to reach the 
ventral median raphe. And as they pass ventrally they separate the head 
from the basal part of the posterior grey column. The basal part of the 
grey column remains close to the central canal, but the head and the 
substantia gelatinosa remain near the surface, and, towards the upper part 
of the lower half of the medulla oblongata, the head enlarges and forms a 
prominence on the surface which has already been noticed as the tuberculum 
cinereum (p. 481). 

The fibres which spring from the cells of the nucleus gracilis and the 
nucleus cuneatus and break through the neck of the posterior grey column 
are called the interfial arcuate Jwres. They reach the raphe on the deep 
or dorsal aspect of the pyramidal fasciculus and, in the median plane at the 
VOL. Ill — 82 



498 


THE BRAIN 


level of the olives, where they form a very complete decussation with the 
corresponding fibres of the opposite side, termed the decussation of the 
lemniscus or sensory decussation. As soon as they reach the opposite side 
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The medial lemniscus or fdlet is placed close to the raphe, on the dorsal 
aspect of the pyramidal motor fasciculus. 

The anterior column of grey matter is divided in a similar manner, by 
the fibres of the lateral cereLro - spinal fasciculus as it passes from the 
pyramid to the lateral funiculus of the opposite side of the medulla spinalis. 
The basal part of the divided anterior grey column remains near the central 
canal, but the head is displaced and forced dorso-laterally into the lateral 
area of the medulla oblongata, where it becomes continuous with strands 
of grey matter called the nucleus ambiguus and the nucleus lateralis. 

Half-way up the medulla oblongata the central canal, which has been 
gradually approaching the dorsal surface, opens out into the cavity of the 
fourth ventricle, and the remains of the posterior grey columns, which 
surrounded it at lower levels, are spread out on the floor of the ventricle in 
such a manner that the portion which corresponds with the basal part of 
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a full-time Foetus, tieated by the Weigeit-Pal inetlual I ho grey matter 
IS therefore bleached white ; whilst the medullated ti.uis aio black. 


tlic anterior grey rolumn of the spinal medulla is situated close to the 
median plane, whilst tlio put whuli represents the base of the posterior 
grey column of the spinal medulla oecupies a more lateral position ; therefore 
the hyjioglossal nerve, which is a motoi nerve, springs from the grey matter 
near the median plane which is an uj)w.ird prolongation of the motor or 
anterior grey column, and the fibres of the glosso jiharyngeal and vagus 
nerves, which are mainl} sonsmy nerves, terminate in association with the 
more laterally situated grey mattei of the medulla oblongata which is 
coMtmiu<l upwards from the base of the post< rior grey column of the spinal 
medulla. 

As tlic (( ntr.il i.in.tl npuns out into tlu ia\it\ of ilui fomtli \entricle and 
the basal ])arls ot the posterior gn') e damns .ir^ toiced laterally, the 
cjiendymal epithelnim of the doisal ^^ah of the lanal is txpaiuled into the 
extensive epithelial imMiihrane, whuli loims tlu‘ p'of of the lower jciit of 
tlu‘ b)iiilli veiitiu le 

I'.vcry section o( tlu tipjx r ])oitu n of tlie nudullri id^longata is divided 
into medial, latei.il, and dorsal p.uls by the loots of the hypoglossal nerve 
111—32 It 
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and the roots of the vagus and glosso-pharyngeal nerves. The medial 
part lies between the root fibres of the hypoglossal nerve and the median 
raphe. It consists mainly of white matter, but on its ventral aspect, close 
to the anterior median fissure, lies the nucleus of the exte) nal arcuate fibres^ 
embedded amongst those fibres ; and on the lateral part of the dorsal aspect 
of the pyramidal fasciculus, there is a tract of nerve cells which is called the 
medial accessory olive. 

The nerve fibres of the medial area are longitudinal, transverse and 
oblique. The longitudinal fibres form four main strands. Ventrally they 
form the pyramidal fasciculus ; immediately dorsal to the pyramidal fasci- 
culus they constitute the medial lemniscus ; behind the lemniscus are the 
tectospinal fibres^ and still more dorsally, immediately subjacent to the 
grey matter of the floor of the fourth ventricle, is the medial longitudinal 
fasciculus. The medial lemniscus consists of the fibres of the spino-thalaniic 
fasciculi, prolonged upwards from the lateral and anterior funiculi of the 
spinal medulla, and of internal arcuate fibres derived from the gracile and 
cuneate nuclei of the opposite side. The tecto-spinal fibres are descending 
frorn the lamina quadrigemina to the spinal medulla. The medial longi- 
tudinal f^ciculus is continuous, below, with the fasciculus anterior proprius 
of the spinal medulla. It ascends through the medulla, pons, and mid-brain 
to the subthalamic region, forming intimate associations with the motor 
nuclei of the cerebral nerves. 

The oblique and transverse fibres of the medial area are internal and 
external arcuate fibres. 

The most striking feature in transverse sections of the upper part of the 
lateral area of the medulla oblongata is the olivary nucleus., which lies sub- 
jacent to the olivary eminence. It presents the appearance of a thick 
undulating layer of grey matter, folded on itself so as to enclose a space 
filled with white matter and open towards the median plane. It is in 
reality a grey lamina arranged in a purse-like manner with the open mouth 
directed towards the raphe. Dorsal to the olivary nucleus lies the dorsal 
accessory olivary nucleus. More dorsally there are columns of nerve cells 
which form the ntuleus lateralis and the nucleus ambiguuSy and which 
are continuo.us, below, with the head of the anterior grey column of the 
spinal medulla. Still more dorsally is the ventral part of the nucleus of 
the spinal tract of the trigeminal nerve. 

The white matter hf the lateral area consists of longitudinal and oblique 
fibres, and that portion of it which lies dorsal to the olivary nucleus is 
sometimes spoken of as the formatio reticularis grisea^ because it contains a 
certain amount of g^f^.inatter, whilst the corresponding part of the medial 
area, which is practically, devoid of grey matter, is called the formatio 
reticularis ^ ^ 

Some of the lcmgitudin^:^ite fibres of the lateral area of the medulla 
oblongata form d^nite fasciculi which associate together different grey 
masses. to the surface, below the level of the olive, and immediately 

dorso-lale?y to the issuing ftla of the hypoglossal nerve lies the bttlbo- 
spinal fascmi^. On the superficial aspect of the olivary nucleus and 
along its dorsl|||||teral .border is the tkalamo-olivary fcLsciculuSy and dorsal 
to the thalamo*l|y^ry i^i^ctilus ate the ventral and the dorsal spino- 
cerebellar fasciculfmMore iSi^ially lie the rubro spinal fasciculus and fibres 
of the spino-thalami9||^iculi ; obfique ^res are internal and external 
arcuate fibres. Some internal arcuate fibres are passing between the 
gracile and cuneate the v stifqrm bocly^of the opposite side, and 

some are connecting the cSW||llar of one side with the olivary 

nucleus of the opposite side. 7j|||. 

The dorsal area of each the tn^i4||;*tt}ongata also consists 
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of intermingled grey and white matter. The upward prolongation of the 
separated head of the posterior grey column forms the nucleus of the spina, 
trad of the trigeminal nerve ^ which lies partly in the dorsal and partly in the 
lateral area. Medial to it lie the upward prolongations of the nucleus 
gracilis and the nucleus cuneatus, and at a higher level the nuclei of the 
vestibular portion of the acoustic nerve. • Medial to the nucleus gracilis, 
on the margin of the grey matter of the floor of the fourth ventricle, is the 
fasciculus solitarius, a strand of nerve fibres and nerve cells ; the fibres 
being fil)res of the glosso- pharyngeal and the vagus nerves passing to the 
cells of the strand which forms one of their nucl.ei. 

The white fibres of the posterior area are longitudinal and oblique. The 
most important longitudinal fibres are— (i) the fibres of the spinal root 
of the trigeminal nerve which descend, close to the surface, and superficial 
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Fig. 203. — Transveise section through the upper part of the Pons 
of the Orang. 


to the nucleus, which is formctl by the upward prolongation of the head of 
the posterior column of giey matter; and (2) the fibres of the fasciculus 
solitarius (see above). The olduiuo fibres consist of fibres of the restifbrm 
body, f litres passing from the nucleus gi.icilis and nucleus cuneatus, and of 
filtrts passing to tlie olivary nucleus 01 tin- opposite Mdc. 

Internal Structure of the Pone.— When transverse sections are made 
through the pons, it is seen to consist ol two well-defined parts, viz., a 
ventral and a dorsal. Hroadly speaking, the ventral parf^ pat's Imuilis^ 
corresponds to the pyramidal parts of the medfllla oblongata, and the basal 
parts of the pedunculi cerebri ; whilst the tlorsal pat I corresponds to the 
format 10 reticularis of the medulla oblongata and the tegmental parts of the 
pedunculi cerebri. 

The basilar part of the pons is the larger of the two subdivisions. It 
is composed of a large number of transverse bundles of fibres, through 
the midst of which coarse longitudinal bundles of fibres proceed down- 
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wards from the bases of the pedunculi cerebri ; some of the longitudinal 
fibres are cerebro- spinal fibres, passing to the medulla oblongata where 
they form the bundles of the pyramids. Others are ct rebro-pontine fibres ; 
they terminate round the cells of the nuclei pontis^ which are the small 
masses of grey matter which occupy the interstices between the transverse 
and longitudinal bundles of fibres. Of the transverse fibres two distinct 
sets may be recognised, viz., the superficial transverse fibres, through 
the midst of which the bundles of cercbro- spinal fibres are prolonged, 
and a deeper set termed the corpus trapezoidum. The superficial transverse 
fibres traverse the entire thickness of the ventral part of the pons, and 
on each side, pass into the corresponding brachium pontis. The trapezial 
fibres lie posterior to the cerebro-spinal bundles in the Ixiundary area 
between the dorsal and ventral parts of the pons, but encroach con- 
siderably into the ground of the former. They are seen only in the lower 
part of the pons, and they pass into the lateral lemniscus. They take origin 
in the terminal nucleus of the cochlear division of the acoustic nerve. 

The dorsal or te^tental part of the pons is, for the most part, formed 
of a prolongation upwards of the formatio reticularis of the medulla. 
Superiorly, it is carried into the tegmental parts of the pedunculi cerebri. 
It is divided into two halves by a median raphe, which is continuous, 
below, with the raphe of the medulla oblongata, and, above, with the raphe 
of the tegmental part of the mesencephalon, whilst over its dorsal surface is 
spread a thick layer of grey matter which belongs to the upper part of the 
floor of the fourth ventricle. In transverse sections through the upper 
part of the pons a dark spot in the lateral part of the floor indicates the 
position of a small mass of pigmented cells called the substantia ferruginea. 
It underlies the locus coeruleus. 

Four strande of longitudinal fibres are seen on each side in transverse 
sections through the dorsal part of the pons. These are — (i) the medial 
lemniscus, (2) the lateral lemniscus, (3) the medial longitudinal bundle, and 
(4) the brachium conjunctivum. 

The medial lemniscus assumes, in the pons, a ribbon -shaped form. It is 
placed between the ventral part of the pons and the formatio reticularis 
of the dorsal part. 

The lateral lemniscus^ largely composed of fibres derived directly or in- 
directly from the corpus trapezoidum,*is seen in the upper part of the pons. 
It sweeps round the lateral side of the brachium conjunctivum to gain the 
surface. 

The medial longitudinal bundle is much more distinct than it is in 
the medulla oblongata. It has separated itself more completely from 
the longitudinal fibres of the formatio reticularis, and it is now seen, 
close to the median plane, immediately subjacent to the grey matter of 
the floor of the fourth ventricle. 

The brachium conjunctivum^ in transverse sections, presents a semi- 
lunar outline. It occupies a lateral position in the dorsal part of the 
pons, and gradually sinks deeply into its substance, although it does not 
fccome completely submerged until it reaches the mesencephalon. 

The superior olive is a small isolated clump of CTey matter which is 
embedded in the dorsal p^|^of the pons in the patn of the fibres of the 
corpus trapezoidum. 

CRANIAL TOPOGRAPHY 

After the gyri and sulci of the hemispheres and the various'farts of the 
mid^brain aiS the hind-brain have been carefully studied the dissectors 
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should obtain a skull which has been divided in the median sagittal plane, 
and should study the relationships of the various gyri and sulci of the 



Fig, 204. — Diagram of Left Lateral Aspect of the Skull, showing the relations 
of the Cerebral Sulci and the Branches of the Middle Meningeal Artery to 
the Bones of the Cranium. 
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supero-latcral surface of each heinisphcic to tlie bones of the cranial vault, 
and to the grooves for the main branches of the middle meningeal arteries, 
III— 32 t 6 
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which are situated on the inner surface of the skull wall. They should 
note especially, in relation to the bones and the arterial grooves, the 
situations of the posterior horizontal limb of the lateral fissure, the central 
sulcus and the occipital pole of each hemisphere, because ; — ( i ) in the lower 
lip of the posterior horizontal limb of the lateral fissure lies the acoustic area ; 

(2) the anterior central gyrus, which lies in front of the central sulcus, is the 
general motor area of the brain ; (3) the posterior central gyrus, which 
lies behind the central sulcus, is the general sensory area ; and (4) the 
occipital pole is in the region of the visual area (Figs. 153, 204). 

The anterior branch of the middle meningeal artery lies, as a rule, over 
the region of the anterior central gyrus (Fig. 204), and the posterior branch, 
which is, however, more irregular in position, frequently runs along the 
ine of the first temporal gyrus, which is immediately below the posterior 
horizontal limb of the lateral fissure, and consequently it crosses or lies 
close to the acoustic area (Fig. 204). 

The general positions of the sulci and gyri are shown in Figs. 135, 152, 
and in Fig. 38, which is a reproduction of a radiograph of a head in which 
metallic rods and pieces of metallic paste had been introduced, other 
important areas have also been made visible. 

The exact positions of the various cerebral sulci vary, to a certain extent, 
in heads of different shapes and sizes, but a sufficiently accurate estimation, 
for practical purposes, can be made on any head or skull by the use of a 
tew easily remembered points and lines (F'ig. 204). They are 

(1) A base line extending from the lower margin of the orbit to the 
upper border of the external acoustic meatus (5-5, black, Fig. 204). 

(2) A line, 30 mm. long, extending backwards from the lower end of 
the zygomatic process of the frontal bone, parallel with the ha^e line 
(6, black. Fig. 204). 

(3) A line, lo mm. long, projected upwards at right angles to (2) from its 
posterior end (8, black, Fig. 204). The upper end of (3) marks the “ Sylvian 
point,” which lies at or near the pterion, and it marks the position where 
the lateral end of the stem of the lateral fissure divides into its three 
terminal branches (9, black. Fig. 204). 

(4) A line projected from the lower end of the zygomatic process of the 
frontal bone', through the “ Sylvian pointy" to the median plane (2-2, black. 
Fig. 204). This line usually strikes the median plane a short distance in 
front of the lambda ; the first 75 mm. (three inches) of it, behind the 
“ Sylvian point,” mark the position of the straight part of the jKisterioi 
horizontal limb of the lateral fissure, and the last 18 mm. (about three- 
quarters of an inch) indicate the position of the upper and lateral part of 
the parieto-occipital fissure. 

(5) A line marking the general position of the central sulcus. It com- 
mences 25 mm. (one inch) behind the “ Sylvian jxiint,” immediately above 
the lateral fissure, and extends upwards and backwards to a point in the 
median plane situated 12.5 mm. (half an inch) behind the central point on 
a line extending from the root of the nose (nasion) to the external occipital 
protuberance (inion) (i, blue, Fip;, 204). 

The occipital pole of the hemisphere lies immediately above and lateral 
to the external occipital protuberance. 
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some of the lower animals. The external acoustic meatus 
is a passage leading inwards, from the bottom of the concha 
of the auricle, to the membrana tympani, which separates 
the external ear from the middle ear. The middle eat is 
a narrow chamber termed the tympanic cavity. It is inter- 
posed between the external acoustic passage and the internal 
ear or labyrinth, and the main part of its lateral wall is formed 
by the membrana tympani. Stretching across the cavity of 
the tympanum, from its lateral to its medial wall, there is a 
chain of three small bones, called the auditory ossicles. The 
internal ear^ or labyrinth, is the most essential part of the organ. 
It consists of a complicated system of cavities situated in the 
densest part of the petrous portion of the temporal bone. The 
cavities contain fluid called perilymph, and also a membranous 
counterpart of the bony chambers, called the membranous 
labyrinth. Within the latter there is fluid termed endolymph. 

External Ear. 

Dissection , — ^The dissection of the ear should be conducted 
differently on opposite sides. 

On one side remove the lateral pterygoid lamina and the 
remains of the external and internal pterygoid muscles, if that 
has not been done already. Then clear away the tensor veli 
palatini muscle and expose the lateral surface of the auditory 
tube. Dissect on the postero-medial aspect of the tube and 
expose the levator veli palatini muscle, from the lateral side. 
Follow the muscle downwards and medially, below the lower 
orifice* of the tube, into the soft palate. Then detach the auditory 
tube from the posterior border of the medial pterygoid lamina ; 
cut the levator veli palatini at the point where it enters the soft 
palate, and separate the cartilaginous part of the auditory tube 
from any parts of the wall of the pharynx which may still be 
connected with it. When that has been done turn to the temporal 
bone ; place the saw at right angles to the external surface of 
the squamous part and saw through the bone, along the line of 
the petro-tympanic Assure, to the posterior border of the spine 
of the sphenoid. Turn next to the medial surface and saw 
through the body of the sphenoid at the level of the anterior 
boundary of the foramen lacerum ; then, with the aid of the 
chisel and bone forceps, detach the posterior border of the great 
wing of the sphenoid from the anterior border of the petrous part 
of the temporal bone. When the dissection is properly done 
the greater part of the temporal bone is removed from the 
remainder of the skull, witji the cartilaginous part of the auditory 
tube attached to the anterior margin of its petrous portion, and 
a small p^/of the body of the sphenoid t^ne attached to its 
apex. 1|y^,at|terior wall of the mandibular fossa was separated 
by the but the posterior wall is stiU present, with the 

cartUaginffii'^iiAt of the auditory tube attached to its medial 
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end and the cartilaginous part of the external acoustic meatus 
to its lateral border. The dissector should now cut away the 
tra^s of the auricle, to expose the orifice of the external meatus 
which lies at the bottom of the concha ; then, with knife or 
scissors, he must remove the anterior wall of the cartilaginous 
part of the external meatus. Next pass a probe into the bony 
part of the ineatus to gauge its length, and, whilst the probe is 
kept in position as a guide, cut away the anterior wall of the 
bony part of the meatus, taking care not to injure the tympanic 
membrane which closes the medial end of the meatus. When 
the dissection is completed the boundaries of the meatus 
and the lateral surface of the tympanic membrane should be 
examined. 
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Fig. 206. — FronUl section of the Right Temporal Bone passing through the 
external and the internal acoustic meatuses. 


Meatus Acusticus Exteraus. — ^The external acoustic meatus 
runs forwards and medially, from its lateral orifice to its 
medial boundary, and, during its course, it forms a slight curve 
with the convexity upwards. Its total length, measured from 
the bottom of the concha to the tympanic membrane, is about 
24 mm., of which 8 mm. corresponds with the cartilaginous 
part, and i6 mm. with the bony part of the canal : but, as the 
membrana tympani is placed obliquely, the anterior wall and 
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the floor are longer than the posterior wall and the roof, 
respectively. Moreover, the diameter of the canal is not 
uniform. It is narrowest at the isthmus, which lies about 
5 mm. from the tympanic membrane ; and its vertical diameter 
is greatest at the lateral end, whilst its antero-posterior 
diameter is greatest at its medial end. These facts must 
be borne in mind during the removal of foreign bodies which 
have made their way into the canal. As the tube passes from 
the surface, medially, it describes a gentle sigmoid curve, but 
its general direction is towards the median plane with a 

inferior 
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Fig. 207, — X’ertiuil transverse section through tin* Kiglu I .u .mUnoi lialf 
of section viewed from behind. (I lowden ) 

slight inclination forwards. The skin lining the cartilaginous 
portion is abundantly furnished with ceruminous glands and 
is provided also with laterally directed hairs, which tend to 
prevent the entrance of dust. The cutaneous lining of the 
osseous part, which is thin and tightly adherent to the 
subjacent periosteum, is destitute of hairs, and glands are for 
the most part absent. The cutaneous lining of the meatus is 
continued, in the form of an exceedingly delicate layer, over 
the lateral surface of the membrana tympani. 

When the direction, the length, and the diameters of the 
external meatus have been noted, the dissectors should 
examine the lateral surface of the tympanic membrane. 
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Membrana Tympani. — The slope of the tympanic mem- 
brane has already been referred to. It slopes very obliquely 
downwards, forwards and medially, and its lateral surface is 
deeply concave. The deepest point of the concavity is the 
umbOy^ which corresponds with the lower end of a bar of bone, 
the handle of the malleus^ which is embedded in the membrane 
and can be seen through the thin layer of tissue covering 
it. ' The handle of the malleus extends upwards, and 
slightly backwards, from the umbo towards the roof of the 
meatus ; and a short distance from the upper margin of 
the membrane it becomes continuous with a small laterally 
directed process, the lateral process of the malleus^ which bulges 
the membrane towards the meatus. Above the lateral process 
of the malleus there is a portion of the membrane which is 
less tense than the remainder. It is the membrana fiaccida 
(Shrapnell’s membrane). It is bounded anteriorly and 
posteriorly by relatively thickened borders, called the anterior 
and posterior malleolar folds. The whole of the peripheral 
margin of the membrane, except that which corresponds with 
the membrana fiaccida, is lodged in a ring-like sulcus of bone, 
the sulcus tympanicus^ which is formed by the tympanic 
element of the temporal bone. 

Dissection , — After the examination of the external meatus 
is completed the dissector must secure the tensor tympani 
muscle, which springs from the petrous part of the temporal 
bone, close to the apex and above the level of the cartilaginous 
part of the auditory tube. Having secured it, he must trace 
it laterally, above the auditory tube, to the point where 
it passes into the bony canal through which it enters the 
tympanum. Then he must cut away the antero-lateral wall of 
the cartilaginous part of the auditory tube, from the phar3nigeal 
orifice to the upper extremity, and pass a probe through the 
bony part of the tube into the tympanum. He should next turn 
to the anterior surface of the petrous part of the temporal bone 
and, with chisel and bone forceps, carefully remove the tegmen 
t3rmpani and expose the tympanic cavity from above. The 
dissection must be carried forwards into the audito^ tube and 
backwards into the tympanic antrum. As the dissection is 
carried forwards a narrow margin of bone must be left along 
the anterior border of the tympanic membrane, and care must 
be taken to avoid injury to the tendon of the tensor tympani, 
which emerges from the extremity of its bony canal, near the 
medial wall of the tympanum, and crosses the cavity to be 
inserted into the malleus. The chorda tympani nerve, which 

^ The term “umbo” refers to a prominence and would be more properly 
used in association with the convexity on the inner side of the membrana 
tympani than with the concavity on its outer aspect. 
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passes forwards, close to the tympanic membrane and above 
the tendon of the tensor tympani, must also be preserved, if 
possible. 


Middle Ear, Tympanic Antrum, and Auditory Tube 

Cavum Tympani or Middle Ear. — The tympanic cavity 
is a small chamber, containing air, which is placed between 
the bottom of the meatus externus and the internal ear or 
labyrinth (Fig. 209). Posteriorly, it communicates, by a 
relatively large orifice, called the aditus^ with the tympanic 
antrum and the mastoid air-cells; whilst, anteriorly, the 
auditory tube opens into it and puts it into connection with 
the cavity of the pharynx. It contains the chain of auditory 
ossicles, which crosses from its lateral to its medial wall ; and 
it is lined with delicate mucous membrane. 

The vertical depth and the antero-posterior length of the 
tympanic cavity are each about 12.5 mm. {half an inch). Its 
width, from side to side, is about 

t 4.5 mm. (a sixth of an inch); and, 
as both its lateral and medial walls 
bulge into the cavity, its width in 
the centre is still further reduced. 
The tympanic cavity consists of — 
(i) an upper part, which extends 
upwards beyond the level of the 
membrana tympani, and to which 
Fig. 208.— Schematic vertical the term recessus epitympanicus is 

the tympanum proper.^ which lies im- 
;; (.he upper "^^diately to the medial side of the 

“2” is in the recessus epi- membrana tympani. The tympanic 
tympanicus). cavity presents for examination a 

4. Membrana tympani. roof and a floor, and four walls, VIZ., 

• anterior, posterior, lateral, and medial. 
The roof is composed of a thin plate of bone, termed the 
tegmen tympani^ which separates the cavity from the middle 
fossa of the cranium. In chronic inflammatory conditions 
of the middle ear, an extension of the inflammatory process, 
through the tegmen, to the meninges of the brain is alw’ays to 
be feared. 

The floor or jugular wall is narrow, and it also is formed 
by a thin osseous lamina, which is interposed between the 
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tympauurri and the jugular fossa. It separates the tympanum 
from the l^ulb of the internal jugular vein, and an exten- 
sion of an jjiflammatory condition of the middle ear, through 
the bone/to the vein, may lead to thrombosis (clotting). 
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Fig. 209 I'll!' \ mpanic Cavity and adjacent pails (sciiii-dingiamnialic), 


The j\s> :vr or mastoid wall presents, in its upper part, 
the opc! i (V aditus which leads from the recessus epi- 
tympanu the tympanic antrum, and below that, close 

to the 111 il, is a small hollow conical projection termed 

the pyra 213). The pyramid is perforated on iis 

summit, , aperture leads into a canal which curves 

backwartl; len downwards until it opens into the lower 
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part of the last stage of the canalis facialis. The curved 
canal of the pyramid lodges the stapedius muscle, the delicate 
ten<i<)n of which enters the tympanic cavity through the 
aperthre on the summit of the pyramid. Lateral to the 
pyramid is the aperture on the posterior wall called the 
aptrMa tympanica canaliculi chordce through which the chorda 
tympani nerve enters the tympanum. 

The anterior wall is narrow, because the medial and lateral 
wall;> converge anteriorly. The upper part of the anterior wall 
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•T^jndon of ttsnftor 
tytBpani (cut) 

of 

omlieus 
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tnfieruaediate part by the tM^nic orifice of the auditory tube ; 
lowest part is a Imuina of bone which separates the 
cavity from the carotid canal. Thr i\inpai]ir end 
' ptum between the auditory ti^e ajid the tensor 
" canal is called the processus cockam^ormis i it serves 
as a pulley round which the tendon of^c tensor tympani 
le turns abruptly, in a iateral direction, towards the 
us. 

On the medial ivally which intervenes between the 
tympanum and the labyrinth, there are eminences, depressions, 
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and apertures which require notice. The anterior, and 
larger, part of the wall bulges laterally, into the cavity (Figs. 
209, 213), and forms a very evident elevation, termed the 
promontory. Above the posterior part of the promontory 
there is a depression called the fossa of the fenestra vestibuli ; 
and at the bottom of the fossa is an oval aperture called the 
fenestra vestibuli (Fig. 213). The long axis of the fenestra 
is directed antero- posteriorly, and, in the macerated bone, 
the aperture opens into the vestibular part of the labyrinth. 
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- Lull Ml iiiliiaiui l)in|)aiH .iiul Lh.un of Tympanic Ossicles 
seen from llu* mfdi.il aspect. (Howden. ) 


but, ifi the recent state, it is closed by the footpiece of the 
stapes (Fig. 209), the most medial of the auditory ossicles, 
whicli is inqil.inted in the fenestra. The pyramid, on the 
posterior wall, is immediately posterior to the fenestra vesti- 
buli. Above the fenestra vestibuli, in the angle formed by 
the meeting of the roof and medial wall of the tympanum, 
and theieloic in the recessus epitympanicus, is an antero- 
posterior ridge. It is lundiieed by the canalis facialis 
bulging into the tympanum (Fig. 213). The wall of the 
canal is very thin, and allows the white facial neivc, which 
is contained within the canal, to be reaiiily i>een. Below 
and behind the promontory is the fossula lenesticC cochleie, 
VOL. in — 33 
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and at the bottom of the fossa there is an aperture called 
the fenestra cochlecR ; in the macerated bone the aperture 
leads into the cavity of the cochlea, but, in the recent state, 
it is closed by a membrane called the secondary membrane of 
the tympanum. 

The lateral wall of the tympanic cavity is formed, for the 
most part, by the membrana tympani, but, above the tympanic 
membrane, the lateral wall of the recessus epitympanicus is 
formed by a portion of the scpiamous part of the temporal 
bone (Figs. 209, 210). 

Membrana Tympani. — The membrana tympani is an 
elliptical disc of membrane which is stretched across the 

Posici ior 
tnalkolar foUi 
l.ateral i>rocf:s?? 

of malliitti 
IjMg cfiii rf inciis 

Postero*sttpefiof' 
C|iiadjm»t. . ■ 

FMtcro-infeirior ' ■ 
cima&lran’it 

Coat of 



Fig, 212, — Left Tympanic Membrane as viewed from the external meatus 
during an otoscopic exaimiuilion 1 lie dotted Imes indicate the m. inner 
in which the tympanic membrane is Subdivided arbitrarily into four areas 
or quadrants. (Howden.) 

medial end of the meatus acusticus externus, and it forms the 
greater part of the lateral wall of the tympanum. It is placed 
very obliquely ; its lower and its anterior borders both inclining 
medially. 

The mode of attachment of the membrane deserves some 
attention. At the medial end of the meatus a ring-like ridge 
of bone, very distinctly grooved, forms a frame in which the 
membrane is set (Fig. 210). But the ridge is deficient above, 
Tc its extremities are separated by a deep notch called the 
- * ► *ympanica. The notch is occupied by a portion of 
abranc, which is not so dense in its texture (seeing 
that the hhr ■ absent), and not so tightly stretched 

as the rem^v ' quently it receives the name of the 
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tntmbrana Jlacdda (Shrapneirs membrane). The circular 
groove in the bony ridge is called the sulcus tympanicus. The 
edge of that part of the membrane which is fixed in the sulcus 
tympanicus is thickened, and at the incisura tympanica, the 
thickened part, it is carried down, anterior and posterior to 
the membrana flaccida, in the form of two bands, called 
respectively the anterior and posterior malleolar folds. 

The membrana tympani is composed of three layers — viz., 
a lateral cuticular layer, an intermediate fibrous lamina, and 
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Fig. 213. — Vertical section through the Left Ear : postero -medial half 
of section viewed from the front. (Howden. ) 


a medial mucous layer. The handle of the malleus is in- 
timately connected with the fibrous layer, and is covered 
medially by the mucous layer. It draws the membrane 
towards the tympanic cavity, and is the cause of the concavity 
on the lateral surface. The deepest point of that concavity 
corresponds with the flattened extremity of the handle of 
the malleus, and is termed the umbo. 

When the living ear is examined, with a speculum, the surface of the 
membrane appears highly polished, and a cone of light extends downwards 
and forwards ftom the tip of the handle of the malleus. A pair of striae 
(Prussak’s stn.v), which correspond to the anlcnor and posterior malleolar 
folds, extend from the processus lateralis of the malleus to the margins 
HI— 83 a 
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of the incisura tympanica, and thus map out the membrana flaccida. The 
long crus of the incus can be faintly seen through the membrana tympani, 
parallel with and posterior to the handle of the malleus. 

Antrum Tympanicum. — The tympanic antrum is a recess 
or air-chamber, in the temporal bone. It lies immediately 
behind the ' epitympanic portion of the tympanic cavity and, 
in the adult, it is 14 mm. {about half an inch) from the 
surface of the skull, medial to the suprameatal triangle. In 
the child it is much more superficial. 

The cavity of the tympanic antrum is lined with mucous 

membrane which is continuous, 
anteriorly, through a relatively 
wide aperture called the aditus, 
with the mucous membrane of 
the tympanic cavity, and it is 
also continuous, posteriorly and 
below, with the mucous mem- 
brane of the air-cells in the 
mastoid portion of the temporal 
bone. 

The roof of the tympanic 
antrum is formed by a thin plate 
of the petrous part of the tem- 
poral bone, called the tegmen 
tympani. It separates the tym- 
panic antrum from the cavity of 
the middle fossa of the skull 
and from the membranes cover- 
ing the inferior surface of the 
temporal lobe of the brain. The 
lateral tvall is formed by that 
portion of the squamous part 
of the temporal bone which lies immediately above and 
behind the aperture of the external acoustic meatus. The 
posterior wall and the floor are formed by the mastoid portion 
of the temporal bone, and ’^it is through apertures in those 
boundaries that the cavity of tljfi tympanic antrum communi- 
cates with the mastokL^^^dfe.' On the medial wall^ which 
is formed by tha the temporal bone, is a 

horizontal fiKwed by |he lateral semicircular canal 

of the internitl jdlf ^hc fasting extends -^K^ffards into the 
aditus (Fig. Inp^^ediately anterior medial margin 



Fig. 214. — Left Malleus and Incus. 
(After .Helmholtz ) 

r. Tendon of tensor tympani. 

3. Handle of the malleus. 

3. Long crus of the incus. 

4. Short crus of the incus. 

5. Incus. 

6. Anterior process of the malleus. The 

straight line a b c connects the ex- 
tremities of the two crura of the 
mens with the extremity of the 
manubrium of the malleus. 
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of the aditus the canalis facialis descends along the postt 
border of the medial wall of the tympanum. 

The antero-posterior diameter of the tympanic antrur 
about 14 mm., the vertical diameter, about 9 mm., and 
transverse diameter, about 7 mm. 

Tympanic Mucous Membrane. — The tympanum is lin 
throughout, with a thin mucous membrane which is continue 
with the mucous membrane of the pharynx, thr^gh 1 
auditory tube. As already mentioned, it forms the med 
layer of the membrana tympani, and it is prolonged posterio. 
into the tympanic antrum and mastoid air-cells. It cove 
the ossicles also, and it invests the tendons of the stapedi 
and tensor tympanf'inilScles. 



Fig, 215. — The Left Malleus. ( How den. ) 
A. Po«^tcrior .-isiject. 1^. Medial aspect. 


Ossicula Auditus. — The auditory ossicles are the malleus, the incus, 
and the stapes. 

The malleus presents a head, a neck, a manubrium, and twq^roccsses 
termed the processus lateralis and the processus anterior. The head is 
large and rounded. It is directed upwards, and lies above the level of the 
membrana tympani, in the recessus epitympanicus, close to the roof and 
the lateral wall of the tympanum (Figs. 209, 21 1). On its posterior aspect 
there is a notchdike articular surface, for articulation with the body of the 
incus. The manubrium is attached to the fibrous layer of the membrana 
tympani. The processus lateralis (O.T. brevis) is a stunted projection 
which springs from the root of the manubrium. It is directed laterally, and 
^buts against the membrana tympani immediately below the membrana 
fiaccida. The processus anterior (O.T. gracilis) is a slender spicule of bone 
which passes forwards and downward into the petro-tympanic fissure. 
It almost invariably breaks when the malleus is detached from the adult 
skull, but it can be easily preserved in the skull of an infant. 

The incus is shaped somewhat like a prsemolar tooth in which the roots 
are very divcrgej>tf Jt presents a body and a long and a short crus* The 
in— 33 & 
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I provided with an articular surface, which looks forwards and 
ates with the head of the malleus. The short crus is directed 
tirds, and its extremity is attached, by ligaments, to the posterior 
f the tympanum, below the opening into the tympanic antrum. The 
rUs proceeds downwards and medially, in a direction nearly parallel 



A ‘ ^ 

Fig. 2 1 6. — The Left Incus. (Houden ) 

A. Anterior aspect. B. Medial aspect. 


that of the manubrium of the malleus, but more medial, and on a plane 
>sterior to the manubrium. On its inferior extremity, which is bent 
medially, there is a small knob of bone, called the processus lenticuhxris^ 
fhich articulates with the head of the stapes. 

! The malleus and incus move together on an axis which is formed by 
he proces.sus anterior of the malleus and the crus breve of the incus. 
The articular surfaces of the two bones are provided with peculiar catch- 
‘eeth which interlock when the bones are performing their ordinary 
movements. When, however, force is applied to the medial surface of 



the membrana tympani, a.s, for instance, when 
the tympanum is inflated through the auditory 
tube, the incudo-malleolar joint gapes and the 
malleus moves by itself. Traction ujwn the 
attachments of the stapes, through the incus, is 
thus avoided. 

The stapes is shaped like a .stirrup, and 
presents a head or lateral extremity separated 
by a slightly constricted uech from two crura 


Fig. 217. — Left Stapes, which join a medial plate called the basis 
(How'den ) stapedis. The hea<t is excavated by an articular 

cup for the processus lenticularis of the incus. 


The crura are grooved longitudinally on their concave sides (sulcus 
stapedis). The posterior crus is more sharply curved than the anterior 
crus. The base fits into the fenestra vestibuli and corresponds in its 
outline with that aperture. Its lower lx)rder is straight, whilst its upjicr 
border is curved. 


litfaments of the Auditory OBsicles. — In addition to the delicate 
ertieular capsules, which surround the joints between the auditory ossicles', 
are certain bands which connect ta(|^|)ones to the walls of the tym- 
and serve to restrain their movro^^ 

eonnection with the malleus — (il an anterior limment^ 
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bone. From its origin it passes backwards and laterally, above 
the osseous part of the auditory tube. In the tympanic cavity 
the tendon turns at right angles, round the extremity of the 
processus cochleariformis (p. 512), and passes laterally, towards 
the lateral wall of the tympanum, to its insertion into the upper 
part of the medial surface of the manubrium of the malleus. 
The tensor tympani receives its nerve of supply through the 
otic ganglion from the mandibular division of the trigeminal 
nerve. The name of the muscle indicates its action. 


Chorda Tympani Nerve. — ^The chorda tympani, which 
traverses the tympanic cavity in close relation to the upper 
part of the membrana tympani, is described on p. 182. 



Fig. 219. — Dissection of the Tympanic \iUrum and the mastoid pait of 
the temporal bone from the outer side. 


Tympanic Plexus. — This has been described previously 
on p. 220. 

Tuba Auditiva (O.T. Eustachian). — The auditory tube is 
the passage which places the tympanic cavity in communica- 
tion with the pharynx. Through it air reaches the tympanic 
cavity and antrum and the mastoid cells. It consists of an 
osseous and a cartilaginous portion. The osseous portion is 
about 12.5 mm. (half an inch) in length. It is wddest at its 
entrance into the tympanum, and narrowest at its other end. 
The cartilaginous portion is about an inch in length, and has 
been already described on p. 298. 

Dissection : Second Method. — On the opposite side the bony 
part of the external meatus, the tympanic antrum, and the 
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tympanic cavity should be approached from the postero-lateral 
aspect. The dissection of the bone should be carried out after 
the manner adopted by the surgeon when operating for the cure 
of extensive mastoid and middle ear disease, but, to facilitate 
the dissection, and to gain better access to the bone, the auricle 
may be removed by cutting through the cartilaginous part of 
the external meatus. 

After the auricle has been cut away take all the soft parts, 
including the periosteum, from the outer surface of the mastoid 
part of the temporal bone, and identify — (i) the supra-meatal 
triangle and the supra-meatal spine, which lie at the junction 
of the superior with the posterior border of the bony part of the 
external meatus, and (2) the temporal line, which passes, 
backwards and upwards, above the supra-meatal triangle. The 
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220. — Dissection of the Antrum and the pelro-masloid part of 

the temporal bone from ilu* mitfi sale I'lie arrow is passing through 
tlte adilus fioin the tympanic antium into the tympanic cavity. 


objects of the first stage of the dissection are — (i) the removal 
of the outer compact layer of bone ; (2) the opening up of the 
spongy tissue of the mastoid part of the temporal bone, and 
the exposure of the mastoid air-cells and the cavity of the 
tympanic antrum, whilst, at the same time, injury to the posterior 
wall of the bony part of the external meatus and to the sigmoid 
part of the transverse sinus, which lies in a groove on the inner 
aspect of the posterior part of the mastoid portion of the tempor£il 
bone, is avoided. The tympanic antrum lies at the level of the 
supra-meatal triangle, that is, above and posterior to the external 
meatus, and about 14 mm. (a little more than half an inch) from 
the superficial surface of the temporal bone. The dissection 
should be commenced in the supra-meatal triangle, and should 
be carried, forwards and medially, into the bone, parallel with 
the posterior wall of the external meatus, until the tympanic 
antrum is opened into. After the tympanic antrum has been 
identified, the spongy tissue of the anterior part of the mastoid 
area must be gradually removed till the more medially situated 
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and more compact bone is exposed. When that stage of the 
dissection is completed, the dissector should note the following 
points : — (i) In the anterior boundary of the exposed area is 
the compact posterior wall of the bony part of the external 
meatus. (2) Posteriorly is a broad projecting ridge indicating 
the position of the groove which lodges the sigmoid part of the 
transverse sinus. (3) At the upper and deeper part of the area 
are the medial wall of the tympanic antrum and the aditus 
leading into the tympanic cavity. (4) The intervening area is 
occupied by the remains of the mastoid air-cells, which may 
extend downwards to the tip of the mastoid process. They are 
continuous above with the cavity of the tympanic antrum. 
(5) On the medial wall of the aditus and the anterior part of the 
medial wall of the t3niipanic antrum is a horizontal ridge which 



Lateral semicirctilar 4 aiutl 

^ Temporal line 

i'*csterior semicircular caimi 


Superior semicircular canal 
Fenestra vestibuU } 


C.'analis facialis (posterior 
horii?onla! part) 


EmI of cimat for 
tensor tympani 

End of auditory tube 

Styloiti process 


Vertical part of canaiis facialis 
Remains of posterior %vall of evicsnal meatus 


IG. 221. — Dissection of the Tympanic Cavity anti the semicircular 


canals from tin* outer side. 


indicates the position of the lateral semicircular canal of the 
labyrinth, and, below it, on the medial wall of the mouth of the 
aditus, is a vertical ridge indicating the position of the canalis 
facialis, which lodges the important facial nerve. 

The next stage of the dissection consists in the removal of 
the posterior wall of the external meatus, and the exposure of 
the lateral surface of the tympanic membrane (p. 514), After 
The tympanic membrane has been examined, a seeker should 
be passed through the aditus into the tympanic cavity, and its 
handle should be allowed to rest on the lower part of the exposed 
area ; then, whilst the seeker remains in position, the remainder 
of the posterior wall and the upper boundary of the external 
meatus, from the level of the seeker to the level of the roof of 
the tympanic antrum, can be cut away without fear of injury 
to any important structure. The dissection should be com- 
pleted by the removal of the tympanic membrane and ossicles, 
and when this has been done a very complete view will be 
obtained of the medial walls of the tympanic cavity, the aditus, 
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and the tympanic antrum. Anteriorly, on the medial wall ol 
the t3rmpanic cavity, is the promontory, which marks the position 
of the first turn of the cochlea. Above and posterior to the 
promontory is the fenestra vestibuli. The fenestra cochleae lies 
at the lower and posterior part of the promontory, in the anterior 
part of a recess called the fossula fenestrae cochleae. Above 
the fenestra vestibuli is a ridge caused by the posterior horizontal 
part of the canalis facialis ; this becomes continuous, on the 
medial wall of the aditus, with the vertical ridge which indicates 
the position of the vertical part of the canal. Above the latter 
is the horizontal ridge due to the lateral semicircular canal. 
The dissector should open the canalis facialis to expose the 
facial nerve ; then he should open the lateral semicircular canal, 
and afterwards remove the bone above and posterior to it to 
expose the walls of the superior and posterior semicircular 
canals (Figs. 219, 220, 221). 


Intrapktrous Part of the Facial Nerve and the 
Acoustic Nerve. 

The facial and acoustic nerves have already been traced 
into the internal acoustic meatus (p. 112). The dissector 
should now open up the meatus and follow the facial nerve 
in its course through the petrous portion of the temporal bone. 
The canal which it occupies is termed the canalis facialis 
(O.T. aqueduct of Fallopius). It begins at the bottom of 
the internal acoustic meatus, and opens on the exterior of 
the skull at the stylo mastoid foramen. Between its com- 
mencement and termination it pursues a curved course, and 
that, combined with the density of the bone, renders the dis- 
section difficult. 

Dissection . — On the side on which the middle ear has been 
opened from the lateral aspect and the canalis facialis has already 
been partially opened up, the dissector should complete the 
dissection of the intrapetrous part of the facial nerve and should 
examine the acoustic nerve. 

Separate the temporal bone from the other cranial bones 
which still adhere to it, and fix it in the natural position (in a 
vice if possible). Remove the squamous portion by a horizontal 
saw cut at the level of the anterior surface of the petrous portion. 
Make a second horizontal saw cut, immediately above the roof 
of the internal acoustic meatus, and carry it laterally into the 
tympanum, in which it should emerge immediately above the 
sdready opened canalis facialis where the latter lies above the 
fenestra vestibuli. Then, with the bone forceps or chisel, remove 
the remains of the roof of the internal meatus and follow the 
facial nerve along the canalis facialis to the hiatus canalis 
facialis, and so expose the ganglion geniculi. Secure the 
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branches which arise from the ganglion and th^i follow the 
nerve backwards above the fenestra vestibuli. The greater part 
of the vertical portion of the canal has already been opened from 
the lateral aspect ; the remainder can now be displayed by 
means of two saw cuts — (i) a frontal section (vertical transverse) 
carried medially from the lateral surface of the bone to the 
posterior border of the stylo-mastoid foramen ; (2) a sagittal 
cut (vertical antero-posterior) carried from the posterior surface 
of the bone to meet cut (i). The portion of bone between the 
two cuts must then be removed, and the dissection must be 
completed with bone forceps. Three branches are given off 
from the facial nerve in the terminal part of the canal. 

Intrapetrous Portion of the Fax^ial Nerve. — As the facial 
nerve traverses the petrous bone, it may be looked upon as 
consisting of four parts, which differ from one another in the 
relations they present and in the direction which they take. 
They are : — 

1. A part within the internal acoustic meatus. 

2. A very short part which extends from the bottom of the internal 

acoustic meatus to the ganglion geniculi. 

3. A part which occupies that portion of the canalis facialis which runs 

along the medial wall of the tympanic cavity. 

4. A part which extends vertically downwards to the stylo-mastoid 

foramen. 


First Part , — In the internal acoustic meatus, the facial 
nerve runs almost directly laterally, in company with the 
acoustic nerve. In that stage of its course it lies in relation 
to the upper and anterior part of the acoustic nerve, and 
its motor and sensory roots join. At the bottom of the 
internal acoustic meatus it enters the canalis facialis. 

Second Part , — The second part of the facial nerve is very 
short. It runs laterally, with a slight inclination forwards 
between the vestibule and cochlea, and very soon ends in 
the swelling termed the ganglion geniculi. 

Third Part , — At the ganglion geniculi, the facial nerve 
bends suddenly and proceeds backwards and slightly 
downwards, in that portion of the canal which runs along 
the upper part of the medial wall of the tympanic cavity, 
immediately above the fenestra vestibuli (O.T. ovalis). 

The first three portions of the facial nerve are nearly 
horizontal, and pursue a somewhat V-shaped course. The 
apex of the V is directed forwards, and corresponds to the 
ganglion geniculi. 

Fourth Part , — The fourth part is oown- 



INTk^^HJUS fart ' \aAL NERVE 525 

v/ards, posterior to the pyramid, to gain the stylo-mastoid 
f oramen. 
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nerve. 

27. Anterior division of mandibular 

nerve. 

28. Lingual nerve. 

29. Inferior alveolar nerve. 

30. Auriculo'iemporal nerve. 

31. r>mpanic branch of glosso*pharyn* 

gcal. 

32. Glosso'pharyngeal nerve. 

33* Vagus. 

34. Auricular branch of vagus. 

35. Communication fi om f.rcial to .aut icu- 

lar branch of vagus 

36. Nerve to digastric (ixxst. belly). 

37. Nerve to stylo-hyoid muscle. 

38. Posterior auricular nerte. 


The branches which spring from or join the facial nerve 
(luring its passage through the temporal bone are : — 

1. The greater sujk'i I'u i.tl petrosal nerve, 

2. Goniiniini(\ihni; t\Mg to the lessei snpeilicial from ganglion 

pcdros.-tl, “ geniculi. 

3. pAtorn.il ''Upi’i tin.ri petrosal nerve, 

4. Netvi* to st.nu’diu'' 

5. Cliord.l tMUp.tMi. 

6. CoinuniuK.Uing twigs to the auricular branch of vagus. 

The greater superficial petrosal nerve has been examined 
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already (p. 241). Its origin from the ganglion geniculijfcjjil 
the facial nerve can now be seen. ^ | ' 

The communicating branch to the lesser superficial 
arises from the ganglion geniculi, and unites with the 
of the tympanic nerve which issue from the tympanic 

The external petrosal nerve is not always present. I 4 
joins the sympathetic plexus which accompanies the middle 
meningeal artery, ( 

The nerve to the stapedius muscle arises from the facial 
it passes downwards posterior to the pyramid. It enters tw 
base of the pyramid and thus reaches the stapedius muscle.* 
The communicating twigs to the auricular branch of thtf 


vagus arise a short distance above the stylo-mastoid foramen. * 
Chorda T3rmpaiii. — The chorda tympani represents to a 
large extent the sensory fibres set free from the trunk of 
the facial nerve. It is the larges^ca^ljcli given off by the 
facial during its "jpassage It takes 

stylo^makoid f^framen, and 
ar^tibg upwams an(f nStwards, in a. narrow canal in the 

bone (the canaliculus chordse 
tympani), it appears in the tympanum by passing through 
the tympanic aperture of the canaliculus chordse, below the 
base of the pyramid, and close to the posterior margin of 
membrana tympani. The bony tunnel which it occupies can 
easily be opened up in a decalcified bone, but is somewhat 
difficult to expose in the hard bone. After entering the. 


tympanum the chorda tympani runs forwards, upon the upper 
part of the membrana tympani, under cover of the mucous 
layer. It crosses the handle of the malleus on the medial 
aspect near its root. Finally, reaching the anterior end of 
the tympanic cavity it crosses the anterior process (O.T. 
gracilis) of the malleus, passes above the tensor tympani, and 
traverses the medial end of the petro-tympanic fissure, which 
conducts it to the exterior of the skull. From its exit to 


its junction with the lingual nerve the chorda tympani *^ 
already been traced (p. 182). 

Nervus Acusticus. — In the. internal acoustic meatu|^^h® 
acoustic nerve lies at a lower level than the facial, and 
bottom of the passage it splits into two parts, terme|^it^ 
cochlear and vestibular divisions. The two divisions agaih;^^l> 
divide and supply the different parts of the labyrinth pt 
ear through the foramina of the lamina cribrosa (Fig. 2169). 
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Internal Ear. 

Dissection . — ^After the examination of the intrapetrous part 
of the facial nerve and the acoustic nerve is completed the 
dissector should display the labyrinth of the internal ear by 
means of two saw cuts — (i) an antero-posterior vertical cut, 
carried from the upper surface of the bone downwards to the 
floor of the tympanum, along thf junction of its medial and 
posterior boundaries ; (2) a horizontal cut. This cut should be 
commenced at the apex of the petrous part of the temporal bone 
and should be carried laterally till it joins the vertical cut, 
posteriorly, and enters the tympanic cavity, anteriorly, at the 
level of the mid-height of the promontory. When the upper 
part of the petrous portion of the temporal bone, separated by 
the two cuts, is removed, the vestibular and cochlear parts of 
the labyrinth and portions of the semicircular canals will be 
displayed. The dissector should demonstrate the positions and 
curves of the semicircular canals and the canalis facialis by 
passing bristles through them. 

Auris Intema. — The internal ear or labyrinth consists of an 
intricate system of cavities ia the petrous part of the temporal 
bone, called the osseous labyrinth^ and a series of hollow 
membranous structures, connected with the filaments of the 
acoustic nerve, which lie in the osseous labyrinth and constitute 
the membranous labyrhith. 

The osseous labyrinth is composed of a chamber termed 
the vestibule, posterior to \\hich are placed the three 
semicircular canals, whilst anteriorly is the cochlea. All the 
cavities communicate with one another. The corresponding 
membranous parts do not completely occupy the osseous 
chambers, and the intervening space is filled with a fluid 
termed the perilymph. The membranous labyrinth also contains 
a fluid which receives the name of endolymph. 

Vestibulum. --The vestibule is a small bony chamber of 
ovoid form, which possesses an antero posterior diameter of 
about 4 mm. {one-sixth of an inch). It is situated between the 
medial wall of the tympanum and the bottom of the internal 
acoustic meatus. 

Into the posterior part of the vestibule the three semi- 
circular canals open by five round apertures \ whilst in its 
lower and anterior part is the opening of the scala vestibuli 
of the cochlea. 

On the lateral wall is the fenestra vestibuli, which is closed, 
in the recent state, by the delicate periosteal lining of the 
chamber and by the base of the stapes. When those parts 
are removed, the vestibule communicates directly with the 
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tympanum. In the anterior part of the medial wall of the 
vestibule there is a circular depression, termed the recessus 
sphcericus'y it is bounded posteriorly by a vertical ridge, 
called the crista vestibuli. In the bottom of the recessus 
sphsericus are some minute holes through which pass 
filaments from the acoustic nerve. In the rooj of the 
vestibule is another depression, named the recessus ellipticus. 
It is placed posterior to the crista vestibuli. 

A small aperture in the posterior part of the medial 
wall also deserves mention. It is the mouth of the agues- 
ductus vestibuli — a small canal which passes backwards to 
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the posterior surface of the petrous part of the temporal bone, 
where it opens under the dura mater. 

Canales Semicirculares Ossei. There are three bony semi- 
circular canals or tubes placed posterior to the vestibule. 
They are bent upon themselves, so that each forms (onsuler- 
ably more than half a circle, and they occupy planes at ught 
angles to each other like three faces of a culu* 'Tlu ) aic* 
termed superior, posterior, and lateral, and they open into 
the posterior part of the vestibule by five round orifices, the 
number of openings being reduced to five because the 
adjoining extremities of the superior and posterior canals 
are fused into a common canal called the cr?/s com mime, 
which opens by a single orifice. One extremity of each 
canal where it joins the vestibule becomes expanded into 
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what is termed its ampulla. There are, therefore, three 
ampullated ends. 

The superior setnicircular canal forms the highest part of 
the labyrinth. Its highest part lies beneath the eminentia 
arcuata on ^he anterior surface of the petrous part of the 
temporal bone. It is placed vertically, and is almost trans- 
verse to the long axis of the petrous part of the temporal 
bone. The posterior semicircular canaly which is the longest 
of the three tubes, is also vertical, and lies in a plane parallel 
to the posterior surface of the petrous part of the temporal 
bone. The lateral semicircular canal is the shortest of the 
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tubes. It lies in a horizontal plane, in the angle between 
the superior and posterior canals. 

Cochlea. — I’he cochlea is a tapering tube which is coiled 
spirally, for two turns and a half, around a central pillar, termed 
the modiolus. The appearance produced is somewhat similar 
to that of a spiral shell. The cochlea lies anterior to the 
vestibule ; its base is directed towards the bottom of the in- 
ternal acoustic meatus ; its long axis runs antero - laterally 
from the base, and its apex lies in close relation with the 
canal for the tensor tympani muscle. 

The cochlear tube rapidly diminishes in diameter as it 
is traced towards the apex of the cochlea. Its closed ex- 
tremity is termed the cupola. The first turn which the 
cochlea takes around the modiolus produces the bulging on 
voi.. Ill — 34 
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the medial wall of the tympanum been described 

under the name of the promontory (Figs. 223, 209). 

The modiolus is thick at the base, but rapidly tapers 
towards the apex. Its base abuts against the bottom of the 
internal acoustic meatus. It forms the inner wall of the 
cochlear tube, and winding spirally round it, like the thread 
of a screw, is a thin lamina of bone, termed the lamina spiralis^ 
which partially subdivides the osseous tube into two passages. 

Numerous minute canals traverse the modiojlus, and one, more con- 
'spicuous thap the others, • called the longitudinal canal of the m<Hiiol§^^ , 
es^ieads along its centre. The sj^aral lamina also is i.mneUed by miall 
^nala ^n cemmuni^tion with those in modiolus, whilst one, the*' 

Tonal of the $nodiolu^i winds spirally around* the ccntail.. pillar in 
tne attached niargin of the s^ral lamina. All these channels convey 
filaments from the cochlear division of the acoustic nerve to the membranous 
cochlea, whilst the spiral canal lodges the ganglion spirale cochlece^ which 
is the peripheral ganglion of the cochlear part of the acoustic nerve. 

The membranous cochlear tube or ductus cochlearis is placed 
between the free margin of the spiral lamina and the 
opposite side of the wall of the cochlear tube. It completes 
the subdivision of the bony cochlea into two compartments, 
which are termed the scala tympani and the scala vestibujj^ 
The scala tympani is the larger of the two. It begins at tfie 
fenestra cochleae, where the secondary membrane of" the 
tympanum shuts it off from the tympanic ' cavity. At the 
apex of the cochlea it communicates with the scala vestibuli 
by means of an aperture termed the helicotrema. At -the 
base of the cochlea the scala vestibuli communicates with 
the lower and anterior part of the vestibule. The perilymph 
therefore, in the semicircular canals and vestibule, is 
directly continuous with that in the scala vestibuli and 
scala tympani. 

It can now be understood how vibrations of the membrana tympani 
are communicated to the perilymph within the osseous labyrinth. The 
chain of auditory ossicles, through the base of the stapes, affects the 
perilymph in the vestibule. The vibrations of the perilymph passing 
along the scala vestibuli into the scala tympani affect in turn the secondary 
membrane of the tympanum, which is stretched across the fenestra cochleae. 
With every inward movement of the membrana tympani and of tl^base 
of the stapes, there is an outward movement of the membrane ^^e 
fenestra cochlea, anchz^^^ versa-* The vibrations of the perilymph aflect 
the endolymph in the membranous labyrinth, and thus excite the termina* 
tions of the acoustic nerve. 

Hn&branoiii Labyrinth. — In the vestibule there are two mem- 
branous sacs, termed the utricle and the saccule. The utricle occupies 
the recessus ellipticus on the upper wall of the vestibule, and lies above 
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and posterior to the saccule. Into it open the membranous semicircular 
ducts which lie in the bony semicircular canals. 

Each semicircular duct corresponds in general form with the semi- 
circular canal in which it lies, but it is of smaller diameter. Its convex 
margin is attached to the adjacent part of the wall of the bony canal. 

The saccule is smaller, and occupies the rccessus sphsericus on the anterior 
part of the medial wall of the vestibule. It communicates by means of a 
short narrow tube, termed the canalis reuniens^ with the ductus cochlearis 
or membranous cochlear tube. 

' The saccule and the utricle are only indirectly brought into communica- 
tion with one another ; a slender tube termed the ductus endolymphaticus 
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occupies the a(|ii t <liu tus vestibuli, and divides into two branches which 
pass lespeclivcly into the saccule and the utricle (Fig. 225). 

riu‘ auitus cochlearis^ or scala media, lies between the two scalce of the 
bony coclilcar tube. It ends blindly at each extremity, but close to its 
basal end It is bnaight into comnumiratitm \\ith the saccule by the canalis 
reuntens. 


BULBUS OCULL 

The bulbus oculi or eyeball is not perfectly spherical. In- 
deed, it may be said to be composed of the segments of two 
spheres. T'he anterior or corneal segment, which forms 
only about one-sixth of the entiiu eyeball, possesses a 
shorter radius than the posterior or scleral segment. The 
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anterior, clear corneal part of the eyeball appears, therefore, 
as a convex window or prominence on the front of the 
globe of the eye. The terms anterior pole and posterior pole 
are respectively applied to the central points of the anterior 
and posterior segments of the eyeball. The imaginary line 
which joins the two poles receives the name of the sagittal 
axis^ whilst another line drawn in a frontal direction around 
the globe of the eye, midway between the two poles, so as 
to divide the eyeball into two hemispheres, is termed the 
equator. Imaginary meridional lines also are drawn between 
the two poles so as to cut the equatorial line at right angles. 

Dissection of the ByebaiL — A satisfactory dissection of the 
globe of the eye can be made only when the eyeball is fresh, or 
after it has been hardened for several days in a io% solution 
of formol. In the dissecting-room it is often impossible to 
obtain suitable specimens ; but it is always easy to procure 
eyeballs of the pig, sheep, or ox, and those suit the purpose 
admirably. It is advisable, however, that the dissector should 
complete his study of the organ by the examination of a fresh 
human eyeball obtained from the post-mortem room. In point 
of size, and also in other particulars, the eyeball of the pig more 
closely resembles the human eyeball than the eyeball of the 
sheep or ox ; but it is perhaps better that the student should 
begin with the eyeball of the ox, because the necessary dissection 
can be more easily carried out in it than in smaller eyeballs. 

When the dissector has provided himself with six eyeballs 
obtained from oxen, he should remove from them the conjunc- 
tiva, fascia bulbi, ocular muscles, and fat, which adhere to 
them.. Pinching up, with the forceps, the conjunctiva and the 
fascia bulbi close to the corneal margin, he should snip through 
those layers with the scissors- and divide them round the whole 
edge of the cornea. He can then easily strip all the soft parts 
from the surface of the sclera, working steadily backwards 
towards the entrance of ^ the optic nerve. A little posterior to 
the equator of the eyeball the vence vorticosce will be noticed 
issuing from the sclera, at wide intervals from each other ; and 
as the posterior aspect of the eyeball is approached the posterior 
ciliary arteries and the ciliary nerves will be seen piercing the 
sclera around the entrance of the optic nerve. 

Before the student begins the actual dissection of the eyeball, 
it is important that he should obtain a general conception of 
the parts which compose it. That can be done by sections made 
through three hardened specimens in three different planes. 
One specimen should be divided, at the equator, into an anterior 
and a posterior portion. Another should be divided, in an 
antero-posterior direction,- into a medial and a lateral half. A 
third should be divided horizontally and a portion of the vitreous 
body should be removed (Fig. 226). When the sections are 
made, they should be placed under water in a cork-lined tray, 
and preserved for reference as the study of the eyeball is pro- 
ceeded with. 
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General Structure of the Eyeball. — The eyeball consists 
of three concentrically arranged coats enclosing a cavity in 
which three refracting media are placed. 

The coats or tunics are: (i) an external fibrous envelope 
composed of a posterior, opaque part, called the sc/era, and 
an anterior, clear transparent portion, called the cornea \ (2) 
a middle vascular envelope, known as the uveal tracts in 
which three subdivisions are recognised, viz., a posterior part 
called the c/iorioid, an anterior portion termed the IriSy which 


Kig. 226. — 1 )i.ij;iaiiini.ilic section ('f Kyeball. 


lies posterior to the cornea, and an intervening ciliary body ; 
(3) the nervous internal tunic or retina^ in which the fibres 
of the optic nerve are outspread. 

The refracting media are; (i) the cornea; (2) posterior 
to the cornea a watery fluid called the aqueous hwnoury con- 
tained in a space partially subdivided by the iris into the 
anterior and posterior chambers of the eye \ (3) the crystalline 
lenSy behind the posterior chamber; and (4) the vitreous bodyy 
which occupies the posterior part of the interior of the eyeball. 

Dissection . — The superficial surface of the sclera and of the 
cornea should now be examined ; but to complete the study of 
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the external tunic a further dissection is required. Select an 
eyeball for that purpose, and make an incision, with a sharp 
Imife, through the sclera at the equator. The incision must be 
made carefully, and the moment that the subjaceht black 
chorioid coat appears the knife should be laid aside. The cut 
edge of the sclera should now be seized with the forceps, and the 
incision carried completely round the eyeball, with the scissors, 
along the line of the equator. The outer fibrous tunic is thus 
divided into an anterior and a posterior portion. Both parts 
must now be raised from the subjacent structures. As the 
anterior portion is turned forwards, some resistance will be met 
with, close to the margin of the cornea ; it is due to the attach- 
ment of the ciliary muscle to the deep surface of the sclera. 
The attachment can easily be broken through with the blunt 
point of the closed forceps ; as soon as that is done the aqueous 
humour escapes. In the case of the posterior part of the sclera, 
the complete separation of the sclera can be ejected by dividing 
the fibres of the optic nerve close to the point where they enter 
the sclera from the inner side. 

When the above dissection is successfully carried out, the 
outer fibrous tunic is isolated in two portions, whilst a con- 
tinuous view of the intermediate vascular coat is obtained. 
The eyeball, denuded of its external tunic, should now be placed 
in a shallow vessel filled with water. 

Sclera. — The sclera is what is commonly known as the 
white of the eye. It is a dense, resistant tunic, opaque^ 
white in colour, which envelops the posterior five-sixths of 
the globe of the eye. It is thickest posteriorly, and becomes 
thinner as it is traced forwards. Near the cornea, however, 
it again becomes thicker, owing to the accession of fibres 
which it receives from the tendons of the ocular muscles. 
Except at the entrance of the optic nerve and close to the 
margin of the cornea, where it- adheres to the surface of the 
subjacent ciliary muscle, the deep surface of the sclera is very 
loosely attached to the chorioid coat. Some pigmented floc- 
culent connective tissue, called the lamina fusca^ connects the 
two coats and traverses what is, in reality, an extensive lymph 
space, termed the perichorioidal space. 

The point at which the optic nerve pierces the sclera 
does not correspond with the posterior pole of the eyeball. 
The optic entrance,^ as it is termed, is situated about 3 mm. to 
the medial or nasal side of the posterior pole and i mm. 
below it. There the outer fibrous sheath of the optic 
nerve, which is derived from the dura mater, blends with 
the sclera, and the bundles of nerve fibres pass through a 
number of small apertures. The perforated portion of the 
sclera through which the fibres of the optic nerve pass is 
called the lamina cribrosa. 
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The sclera is pierced also by numerous blood-vessels and 
nerves. The long and short posterior ciliary arteries, with 
the ciliary nerves, perforate the sclera around the optic 
entrance ; four or five vense vorticosae issue from the interior 
of the eyeball by piercing the sclera a short distance posterior 
to the equator, at wide intervals from each other ; whilst the 
anterior ciliary arteries pierce it near the corneal margin. 

Anteriorly, the sclera is not only contiguous to, but is 
directly and structurally continuous with, the cornea. The 
region of union is termed the corneo- scleral junction^ and 
the faint groove on the surface, which corresponds with it, 
receives the name of the scleral sulcus. At the junction the 
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Fig. 227. — Uiiigr.ini of the posterior aspect of the Left Eyeball. The 
(‘Nccntric position of the optic entrance is somewhat exaggerated. (After 
rcsiut, modified ) 

scleral tissue slightly overlaps the corneal tissue; therefore 
the line of union, when seen in section, is oblique. Close to 
the corneo-scleral junction, a minute canal in the substance 
of the sclera, termed the sinus venosus sclercR (O.T. canal of 
Schlemm), encircles the margin of the cornea. 

Cornea. — ‘The cornea forms the anterior sixth of the outer 
tunic of the eye. It is transparent and glass-like, and it 
forms the window through which the rays of light gain 
admittance into the eyeball. The curvature of the cornea is 
more accentuated than that of the sclera, and thus it consti- 
tutes the segment of a smaller sphere. When viewed from 
the posterior aspect it appears circular, but when looked at 
from the front it is seen to be slightly wider in the transverse 
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direction than in the vertical. That is due to the fact that 
the sclera overlaps it to a greater extent above and below 
than it does at the sides. The posterior, concave surface of 
the cornea forms the anterior boundary of the anterior chamber 
of the eyeball, and is separated by the aqueous humour from 
the anterior surface of the iris. • 

The anterior convex surface of the cornea is clothed with 
the conjunctiva, reduced to a transparent epithelial layer. 
On its posterior aspect there is an elastic, glassy stratum, 
termed the posterior elastic lamina. When the cornea is 
relaxed that membrane becomes wrinkled, and it can be 
torn away in shreds from the proper corneal tissue. 

Ligamentum Pectinatum Iridis. — At the margin of the 
cornea the posterior elastic lamina is fibrillar, and some of 
its fibres are continued into the iris, forming the ligamentum 
pectinatum iridis,, whilst others are prolonged backwards into 
the chorioid and the sclera. The ligamentum pectinatum 
iridis bridges across the angle between the cornea and the 
iris, and the bundles of fibres into which the posterior elastic 
lamina breaks up in that region constitute the boundaries of 
an annular mesh-work or sponge-like series of minute spaces 
termed the spatia anguli iridis (O/F. spaces op Fontanel). The 
spaces communicate with the anterior chamber of the eyeball, 
and are filled with aqueous humour. 

Tunica Vasculosa OculL — The middle or vascular tunic, 
frequently spoken of as the uveal tract, is exposed, in its 
entire extent, in the eyeball from which the sclera and the 
cornea have been removed. It is separable into three 
parts — (i) a posterior portion, the chorioidea ; (2) a middle 
part, the corpus ciliare ; and (3) an anterior segment, the 
iris. 

Chorioidea. — The chorioid is the largest part of the vas- 
cular tunic. It lines the posterior segment of the eyeball, 
between the sclera externally and the retina internally. It 
is thickest posteriorly, where it is pierced by the optic nerve, 
and becomes thinner anteriorly, as it approaches its union 
with the ciliary body. Its superficial surface is connected 
with the deep surface of the sclera by some lax connective 
tissue, called the lamina fusca, and also by blood-vessels and 
nerves which pass from the one into the other. The deep 
surface of the chorioid is moulded upon the retina and is 
covered with a layer of deeply-pigmented cells which usually 
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adheres to the chorioid when that tunic is removed, although, 
in reality, it is a portion of the retina. 


In the eyes of many mammals, but not in man, the posterior part of the 
chorioid, when viewed from the front, presents an extensive brightly -coloured 
area, which exhibits a metallic lustre. The appearance is due to the 
presence of an additional layer in the chorioid, termed the tapetum. In 
the horse, elephant, and ox, the tapetum is composed of fibres (tapetum 
fibrosum) ; in carnivora, it is formed of cells (tapetum cellulosum). In the 
ox, it is a brilliant green colour with a golden lustre ; in the dog, it is white 
with a bluish border ; in the horse, it is blue with a silvery lustre. 

The chief bulk of the chorioid coat is composed of blood 
vessels. They are arranged in two well-marked layers, viz.. 
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a deep, closely-meshed capillary layer called the lamina chorio- 
capi/laris, and a more superficial venous layer composed of 
the vasa vorticosa. The short posterior ciliary arteries pass 
forwards between the two vascular layers. 

The eyeball in which the outer surface of the chorioid is exposed should 
be ininit rscd in water and the pigment washed out of it by means of a 
camel-li.iir biush. The vasa vorticosa will then appear as white curved 
lines converging towards four or five jxiints, from which the venae vorticosae 
take origin (Fig. 228). 

Corpus Ciliare. — The ciliary body is separable into an 
antero-rxtcrnal part, the orbiculus ciliaris, and a postero- 
internal part, the corona ciliaris. 

The orbiculus ciliaris consists of the ciliary muscle, the 
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ganglionated ciliary nerve plexus, and plexuses of arteries 
and veins associated with the iris and ciliary body. It is 
continuous with the iris internally, the sclera anteriorly, and 
the corona ciliaris and the chorioid posteriorly. 

Musculus Ciliaris. — The ciliary muscle is composed of in- 
voluntary muscular tissue. The arrangement of its fibres can 
be seen only when thin sections of the eyeball are examined 
under the microscope. It is then obvious that the fibres are 
disposed in two groups, viz., a radiating and a circular. 

The radiating fibres arise from the deep aspect of the 
sclera close to the margin of the cornea. From their origin 
they radiate backwards, in a meridional direction, and gain 



FiO. 339 -Po4.ierior viuw of I^n.s and Zonula 
(Proftssor Alaliur Thoinson ) 


Fig. 229. — Posterioi view of Lens and Zonula Ciliani>, 

(Professor Atthur Thomson ) 

insertion into the chorioid coat in the region of the ciliary 
processes. The circular fibres consist of two or three bundles 
placed upon the deep aspect of the radiating portion of the 
muscle. They form a muscular ring around the outer circum- 
ference of the iris. The ciliary muscle is supplied by the 
oculo-motor nerve. It draws the anterior part of the chorioid 
forwards, and so relaxes the suspensory ligament of the lens, 
which then becomes more convex on account of its own 
elasticity. 

Dissection . — ^To obtain a view of the ciliary processes, a 
frontal section should be made through an eyeball, a short 
distance anterior to the equator. The portion of the vitreous 
body which occupies the posterior segment of the eyeball should 
be carefully removed. When that is done, the deep aspect of 
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the corona ciliaris will be seen. It is covered with ciliary pro- 
cesses which radiate backwards from the circumference of the 
crystalline lens. Wash out the pigment from the anterior part 
of the vascular tunic, in order to display the arrangement of the 
processes more fully. 

A second dissection may be made, in another eyeball, with 
the object of exposing the ciliary processes from the front. In 
that case remove the cornea by cutting round the corneo-scleral 
junction with the scissors. The iris is then brought conspicu- 
ously into view, and may, with advantage, be studied at this 
stage. Several cuts in the meridional direction, and at equal 
intervals from each other, should, in the next place, be made 
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Fig, 302. — Section ot Iiuhal \ngle. (Prof. Ai thur Thomson. ) 

through the anterior part of the sclera. The specimen should 
then be placed in a cork-lined tray, filled with water, and the 
strips of sclera should be separated from the ciliary muscle, bent 
aside and pinned to the cork. The last step in the dissection 
consists in the removal of the iris. 

T'lic corona ciliaris lies on the posterior aspect of the 
orbiculus ciliaris and is continuous, anteriorly, with the iris, 
and, posteriori), with the chorioid. It consists of a number 
of larger folds, called \\\q processus ciliares^ 70 to 72 in number, 
which are intermingled with a number of smaller folds, called 
the plicce ciliares. The ciliary processes extend from the 
anterior margin of the chorioid to the anterior margin of the 
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corona ciliaris, where they end in bulbous extremities. The 
bulbous ends occupy the space between the peripheral margin 
of the iris and the margin of the anterior surface of the 
crystalline lens, and they form the peripheral boundary of the 
posterior chamber of the eyeball. The pliccB cUiares are much 
less prominent than the ciliary processes. Both the processes 
and the folds are in relation, posteriorly, with the hyaloid 
membrane, which separates them from the vitreous body, 
and with the peripheral part of the zonula ciliaris (see p. 
544) to which they are attached. 

Iris. — The iris lies anterior to the crystalline lens, and it 
is separated from the cornea by the anterior chamber filled 
with aqueous humour. By its circumference it is continuous 
with the ciliary body, and it is connected, by the ligamentum 
pectinatum iridis, with the margin of the cornea. 

The iris is circular in form, it is coloured differently in 
different subjects, and it has a central perforation termed the 
pupiL Its anterior surface is faintly striated in a radial 
direction. Its posterior surface is deeply pigmented. The 
pupil presents a very nearly circular outline,^ and during 
life it constantly varies in its dimensions so as to control 
the amount of light which is admitted into the interior 
of the eyebaJT. The changes in the size of the pupil 
are produced by the two groups of involuntary muscular 
fibres which are present in the substance of the iris. One 
group is composed of muscular fibres arranged circularly 
around the pupil in the form of a sphincter \ the second 
group consists of fibres which have a radial direction, and 
pass from the sphincter towards the circumference of the 
iris, so as to constitute a dilatator muscle. By some 
anatomists these radial fibres are considered to be elastic 
and not muscular. The circular fibres, which act as a 
sphincter, arc supplied b^ the oculo-motor nerve. The 
dilator fibres are suppli^d^ sympathetic nerve fibres. 

Ciliary Nerves. — The ciliary nerves arise from the ciliary 
ganglion and the naso-ciliary nerve.^ They pierce the sclera 
around the optic entrance, and extend forwards, between 
the sclera and the chorioid, in the perichorioidal lymph space. 
They will be seen, in the specimen in which the sclera has 

' It may be as well to mention here that the pupil in the ox and the 
sheep is greatly elongated in the transverse direction. In the pig, how- 
ever, it is approximately circular. 
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been turned aside in separate flaps, in the form of delicate 
white filaments (Fig. 228). In the posterior part of the 
eyeball they occupy grooves on the deep surface of the sclera, 
and can be separated from it only with difficulty. Reaching 
the ciliary zone the ciliary nerves break into branches, which 
join in a plexiform manner and send twigs to the ciliary 
muscle, the iris, and the cornea. The long ciliary nerves are 
sensory nerves. The short ciliary nerves contain motor 
fibres derived from the motor- oculi, sensory fibres from 
the naso-ciliary nerve, and sympathetic fibres which convey 
motor impulses to the dilator muscle of the iris. 

Ciliary Arteries. — There are three groups of ciliary 
arteries: (i) the short posterior ciliary arteries; (2) the long 
posterior ciliary arteries ; and (3) the anterior ciliary arteries. 

The short posterior ciliary arteries^ branches of the 
ophthalmic, pierce the sclera around the optic entrance, 
and are distributed in the chorioid coat between the vena^ 
vorticosce and the lamina chorio-capillaris. 

The lon^ posterior ciliary arteries^ also branches of the 
ophthalmic, are only two in number. They perforate the 
sclera, one on the medial side of the optic nerve and the 
other on its lateral side (Fig. 227), a short distance beyond 
the short ciliary arteries, and then pass forwards between 
the sclera and the chorioid. When they gain the ciliary 
zone each artery divides into an ascending and a descending 
branch, which anastomose with the anterior ciliary arteries at 
the periphery of the iris, and form an arterial ring termed the 
circuits iridis major. Branches are given off from the major 
circle to the ciliary muscle, the ciliary processes, and the iris. 

The i in ulus iridis minor is the name applied to a second arterial ring 
in the iris at the outer border of the sphincter pupilla*. 

The anterior ciliary arteries are very small twigs which 
arise from the branches of supply to the recti muscles, 
'rhey pierce the sclera close to the margin of the cornea, 
take part in the formation of the circulus iridis major, and 
send twigs to the ciliary processes. 

VensB Vorticosfls. — From each venous vortex in the 
chorioid a large vein arises, which makes its exit from the 
eyeball by piercing the sclera, obliquely, a short distance 
posterior to the equator. They are four or five in number. 

Dissection . — ^The vitreous body and retina, in the posterior 
part of the eyeball which was cut into two for the purpose of 
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exposing the ciliary processes from the posterior aspect, should 
now be dislodged. By raising the chorioid coat from the deep 
surface of the sclera, under a flow of water from the tap, the 
dissector will bring into view the venae vorticosae as they enter 
the deep surface of the sclera. When the venae vorticosae are 
divided, and the separation of the two coats is carried backwards 
towards the optic entrance, the short posterior ciliary arteries, 
as they emerge from the sclera and enter the posterior part of 
the chorioid, will be seen. 

To expose the external surface of the retina take the eyeball 
from which the sclera and cornea have been removed, and care- 
fully strip off the iris, ciliary processes, and the chorioid, piece- 
meal, under water. 

Betina. — The retina is composed of two strata — viz., a 
thin pigmentary layer, which adheres to the deep surface of 
the chorioid coat, and has been removed with it, and a 
delicate nervous layer, which is moulded on the surface of 
the vitreous body, but presents no attachment to it except at 
the optic entrance. The retina extends forwards, l)eyond 
the equator of the eyeball, and, a short distance from the 
ciliary zone, it appears to end in a well-defined, wavy or 
festooned border termed the ora serrata. This appearance, 
however, is somewhat deceptive. The nerve elements, it 
is true, come to an end along the ora serrata, but a lamina in 
continuity with the retina is in reality prolonged forwards as 
far as the margin of the pupil. The part in relation to the 
ciliary processes is exceedingly thin, and cannot be detected 
by the naked eye. It is termed the pars ciliaris retmce. The 
portion on the deep surface of the iris is called the stratum 
pigmenti iridis. 

During life the retina proper is transparent, but after death 
it soon assumes a dull greyish tint and becomes opaque. 
Posteriorly it is tied down at the optic entrance. When 
viewed from the anterior aspect the optic entrance appears as 
a conspicuous circular disc termed the papilla nervi optici, upon 
which is a depression, the excavatio papillce. From that spot 
the optic nerve fibres radiate out so as to form the deep or 
anterior layer of the retina. The optic disc, in correspond- 
ence with the entrance of the optic nerve, lies to the medial 
or nasal side of the antero-posterior axis of the eyeball. 
Exactly in the centre of the human retina, and therefore in 
the axis of the globe of the eye, there is a small yellowish 
spot termed the macula luteal It is somewhat oval in 

^ There is no macula lutea in the eyeball of the ox or sheep. 
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outline, and a depression in its centre is called the fovea 
centralis. 

Betinal Arteries and Veins. — In a fresh eyeball the 
arteria centralis retince will be seen entering the retina at 
the optic disc.^ It immediately divides into a superior and 
an inferior division, and each of them breaks up into a large 
lateral or temporal division, and a smaller medial or nasal 
division. The various branches of the terminal divisions 
ramify in the retina as far as the ora serrata ; but they do not 
anastomose with each other, nor with any of the other arteries 
in the eyeball. 

The retinal veins converge upon the optic disc, and 
disappear into the substance of the optic nerve in the form 
of two small trunks which soon unite. 

The retinal vessels, the optic disc, and the macula can all be examined 
in the living eye by means of the ophthalmoscope. The red reflex obtained 
from the fundus of the eyeball, so examined, is produced by the blood 
in the lamina chorio capillaris. 

Dissection , — ^For the study of the vitreous body and the 
crystalline lens, which together may be termed the “ eye-kernel,’^ 
it is better to take an eyeball which is not perfectly fresh 
(Anderson Stuart). The eyeball selected for this purpose should 
be allowed to stand untouched from one to three days, according 
to the season. Divide the coats of the eye round the equator ; 
gently separate the cut edges, and turn the coats forwards and 
backwards, and the ** eye-kernel ” will slip out. It should be 
allowed to drop into a vessel filled with clean water. The 
examination of the parts forming the “ eye-kernel ” will be 
greatly facilitated if it is placed en masse in strong picro-carmine 
solution for a few minutes. When removed from the staining 
fluid, it should be well washed in water. In this way the hyaloid 
membrane enclosing the vitreous body, the capsule of the lens, 
and the zonula ciliaris, are stained red, and their connections 
become very apparent (Anderson Stuart). 

Corpus Vitreum. — The vitreous body is a soft, yielding, 
transparent, jelly-like body, which occupies the posterior four- 
fifths of the interior of the eyeball. The retina is spread 
over its surface as far forwards as the ora serrata, but is in 
no way attached to it, except at the optic disc. Anterior to 
the ora serrata, the ciliary processes are applied to the 
vitreous body and indent its surface. More anteriorly, the 
vitreous body presents a deep concavity, called the fossa 

' When the living retina is examincnl with the aid of the ophthalmoscope 
it is not the vessels which are seen but the blood circulating through them, 
for the walls of the vessels are transparent. 



544 


BULBUS OCULI 


hyaloidea, for the reception of the posterior, convex surface 
of the crystalline lens. 

The substance of the vitreous body is enclosed within a 
delicate transparent membrane, which completely envelops 
it, and receives the name of the hyaloid membrane. Extend- 
ing forwards through the midst of the vitreous mass, from the 
region of the optic disc to the crystalline lens, is a minute 
canal, lined with a tube-like prolongation of the hyaloid 
membrane, and containing a watery fluid. The canal is termed 
the hyaloid canal \ it represents the path taken by a branch of 
the arteria centralis retinae, which, in the foetus, extends to and 
supplies the capsule of the lens, but afterwards disappears. 

The hyaloid canal, as a rule, cannot be seen in an ordinary dissection 
of the eyeball ; but if the “eye-kernel” is shaken up in the picro-carmine 
solution as recommended by Anderson Stuart, it may sometimes be rendered 
evident through the staining fluid entering it. It is represented ihagram- 
matically in Fig. 226. 

Zonula Ciliaris (O.T. Zonula of Zinn). — Between the 
corona ciliaris externally and the margin of the lens internally 
lies a fibrous membrane called the zonula ciliaris. Its 
peripheral margin is attached to the posterior surfaces of the 
ciliary processes and the hyaloid membrane, and its central 
margin is connected with the lens. As it approaches the 
margin of the crystalline lens, it splits into two parts, viz., an 
exceedingly delicate, deep lamina, which lines the fossa 
hyaloidea, and a more superficial, stronger part, which becomes 
attached to the capsule of the crystalline lens. 

The zonula ciliaris lies subjacent to the ciliary processes, 
and is radially wrinkled in correspopdence with the depres- 
sions between the processes. Thus, the elevations or wrinkles 
of the zonula extend into the intervals between the ciliary 
processes, whilst the ciliary processes in their turn lie in the 
depressions between the wrinkles of the zonula. When the 
eye is fresh, these opposing parts are closely adherent. 

The zonula ciliaris is strengthened by radially directed 
elastic fibres, and the anterior and stronger of the two layers 
into which it divides is called the suspensory ligament of the 
lens. It is attached, mainly, to the anterior surface of the 
capsule of the lens a short distance beyond the margin of that 
body, but this is not the only attachment of the suspensory 
ligament. Some of its fibres are attached to the circum- 
ference or equator of the lens (equatorial fibres), whilst others 
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are fixed to its posterior surface close to its margin fpost- 
equatorial fibres). 

In that way the crystalline lens is firmly held in its place 
in the fossa hyaloidea. Further, the degree of tension of its 
suspensory ligament is influenced by the radiating fibres of 
the ciliary muscle, which by their contraction pull upon the 
ciliary processes, and produce relaxation of the zonula 
diliaris. 

Spatia Zonularia (O.T. Canal of Petit). — In reality the 
spatia zonularia constitute a more or less continuous circular 
lymph space, which surrounds the circumference of the lens. 
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J31. — Diagnuiimatic r(‘prescn tat 1011 of the Ciliary Region, 
as seen in vertical section. 



It lies between the anterior and posterior layers of the 
suspensory ligament and is filled with a watery fluid. 

If the jxiint of a fine blow -pipe is introduced into the spatia zonularis 
through the suspensory ligament, the snaiia can be partially, or, perhaps, 
completely, inflated with air. Then the spatia present, coUcctively, the 
appearance of a circular sacculated canal. 

Dissection . — Remove the crystalline lens by snipping through 
the suspensory ligament with scissors. 

Lens Orystallina. — The crystalline lens is a biconvex, 
solid, and transparent structure \Nhich lies between the iris 
and the vitreous body, in the posterior wall of the posterior 
and anterior chambers. It is enclosed within a glassy, elastic 
capsule, to which the different parts of the zonula cilkris 

VOL. HI — 35 
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are firmly cemented, and it presents for study an anterior 
surface, a posterior surface, and a circumference or equator. 

The anterior surface is not so highly curved as the posterior 
surface. Its central part, which corresponds with the pupillary 
aperture of the iris, looks, through the pupil, into the anterior 
chamber of the eye. Around that part the margin of the 
pupillary orifice of the iris is in contact with the lens, whilst 
nearer the equator the anterior surface of the lens is separated 
from the iris by the fluid in the posterior chamber of the eyeball. 
The posterior surface of the lens presents a higher degree of 
curvature than the anterior surface, and is received into the 
fossa hyaloidea of the vitreous body. The equator or circum- 
ference is rounded. It forms one of the boundaries of the 
spatia zonularia. The manner in which the zonula ciliaris is 
attached to the capsule in this vicinity has been described 
already. 

Faint radiating lines may be seen on both surfaces of the 
lens, and they give a clue to its structure. '^Fhey indicate 
the planes along which the extremities of the lens - fibres 
come into apposition with each other. 

The capsule of the lens is a resistant glassy membrane, 
which is considerably thicker anteriorly than posteriorly. 

Dissection. — ^The anterior wall of the capsule may now be 
divided with a sharp knife. A little pressure will cause the 
body of the lens to escape through the opening. The stained 
capsule can be very advantageously studied whilst floating in 
water. 

If the lens body is compressed between the finger and thumb, 
it will be noted that the outer portion or cortical part is soft, 
whilst the central part or nucleus is distinctly firmer. When 
the lens is 'hardened in alcohol it can easily be proved that it is 
composed of numerous concentrically arranged laminse. 

Ohambers of the Eyeball. — The anterior chamber of the 
eyeball is the space between the cornea, anteriorly, and the 
iris and central part of the lens, posteriorly. At the irido- 
corneal angle it is bounded by the ligamentum pectinatum 
iridis, and there the aqueous humour which fills this chamber 
finds access to the spatia anguli iridis. 

The posterior chamber is a circular space or interval which 
is bounded, anteriorly, by the posterior surface of the iris, and, 
posteriorly, by the circumferential part of the anterior face of 
the lens. Peripherally, the posterior chamber is closed by 
the thick anterior projecting ends of the ciliary processes. 
It ^l$o is filled with aqueous humour. 
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Aditus laryngis, 291, 322, 323 
closure of, 345 
tympanic, 510, 511, 516 
Agger nasi, 310 
Ala of cerebellum, 485, 486 
cinerea, 492 
Alveus, 436, 442 

Ampulla of semicircular canal, 529 j 
Anastomosis of anterior jugular j 
veins, 122, 123 

, Angle, irido-corneal, 546 I 

Ansa hyj>i>glossi, 134 j 

sul>clavia, 140, 15 1, 161, 227 
Antihelix, 44 
^ Anlitragus, 44 
Antrum, tympanic, 516 
A pert lira tympanica canaliculi 
chordie, 512, 526 

Aj^rturc of larynx, superior, 291. 

322, 323 

closure of, 345 

Apertures in roof of fourth ventricle, I 

493 

Aponeurosis, epicranial. Sire 
Galea 

palatal, 296 

pharyngeal, 210, 287, 295, 296 
Apparatus, auditory, 505 
lacrimal, 27 

Api^ndix ventriculi, 327 
Aqu.eductus cerebri, 108, 355, 357, 
450, 451, 465, 491 
vestibuli, J28, 531 
Arachnoid of brain, 353, 370 

granulations, 100, 103, 104, 374 
spinal, 82 

Arbor vitae cereljelli, 488 
Arch of cricoid, 343 
glosso- palatine, 281 , 290, 293, 
347 


Arch ) — 

lumlK)-costal, lateral, 62 
pharyngo- palatine, 281, 290 
sui^erciliary, 2 
tarsal, of eyelids, 26, 253 
visceral, second, 347 
zygomatic, 2 

Arcus parieto-occipitalis, 404, 410, 
411 

Area acustica of fourth ventricle, 492 
acoustic, of cortex, 412 
motor, 361, 403, 406^ 'j 
paradentate, 367, 414 
piriform, 367, 414, 418,469 
l)osirema, 492 
sensory, 361, 410 
for sight, 414, 415, 420 
for smell, 414 
for sjieech, 406 
striata, 414, 415, 420 
Areolar tissue of scalp, 51 
Arteries— 

alveolar, inferior. 173, l8i 
in mandible, 182 
superior, posterior, 174 
angular, 15, 16, 18 
auditory, internal, 112, 384 
auricular^ anterior, 208 
deep, 173 

posterior, in neck, 164, 207, 
215 

in scalp, 47, 43 , 56 
axillarv, sheath of, 37 
of back of neck, 65, 68, 71 
of back of trunk, 71 
Awrt/, of brain, 381 
of anterior cerebral, 387 
of middle cerebral, 388 
of posterior cerebraC 384 
basilar, 108, 372, 379, 383 
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Arteries {contd. )— 

of brain in pia, 375, 382 
buccinator, 17, 170, 174 
bulbar, 382, 383 
calcarine, 385 

tarotidy common^ 131, I 34 i 
203, 227 

carotidy external 200 

m carotid triangle, 130* 

134, 200, 213 

above triangle, 165, t66, 167, 
200, 213, 298 

carotidy internal^ 211 , 239 , 299 
in neck, 130, I3^ 211, 

298 

in carotid canal, 299 
in cranial cavity, 106, 117, 239 , 


374 . 379 
branches, 355 

ceniraly of braifty 381 ^ 

of anterior cerebral, 387 
antero -lateral, 388 
antero-mcdial, 387 
of middle cerebral, 388 
of posterior cerebral, 384 
postero- lateral, 3^5 
j)OStero-niedian, 384 

centralis retinae, 253, 543 
cerebellar, inferior, anterior, 384 
posterior, 374. 3^2 
superior, io8, 384 
cerebral, anterior, 373 . 386 
middle, 373. 4^7. 387 
posterior, 108, 374, 884 
cervical, ascending, 141, 161, 216 
deep, 68, 78, 166 , 268 
cervical, transverse, 36, 156 
on scalenus anterior, 14I, I 44 » 
166 , 216 

in posterior triangle, 34, 3 ®, 
37 , 38, 41 

ascending branch, 58 
descending branch, 233 
unusual origin, 154 
chorioid, of internal carotid, 386 
posterior, 385 
ciliary, 254, 532 

anterior, 535 — 

posterior, 532, 535 
short, 532, 537 
within eyeball, 541, 
communicating, anterior, 374, 387 


posterior, 374. 386 . , _ 

cortical, of anterior cerebral, 307 
of middle cerebral, 3^8 
posterior cerebral, 385 


Arteries (tonfd .) — 
costO'Cervical, 166 , 160 
crico- thyreoid, 127, 134, 203 
dorsales linguae, 198 
dorsalis nasi, 18, 255 
deep cervical, 68, 78, 166 , 268 
of tongue, 198 , 353 
ethmoidal, 255, 317 
of eyelids, 26 

facial, transverse, 14, 17, 208 
frontal, 6, 47, 48, 255 
frontal, of brain, 387, 388 
hyoid, of superior thyreoid, 202 
of hypophysis, 241 
incisor, 183 _ 

infra-orbital, 15, 17, 303 
intercostal, of aorta, posterior 
rami, 71 


superior, 157 
- — posterior rami, 71 
labial, inferior, 15, 18 , 206 
superior, 15, 18 
lacrimal, 245, 263 
laryngeal, inferior, 155, 285, 330 
in larynx, 337, 338 
superior, 132, 203 , 285, 329 
in larynx, 337, 338 
lingual, 13 1, 197 , 203 
lumbar, dorsal rami, 71 
mammary, internal, 156 
masseteric, 168, 170, 173 
maxillary, external, 16 , 204 
in neck, 123, yi, 188, 189, 
204 , 298 

in face, 7, 13, 16 , 21 
maxillary, internal, 172 , 20S, 320 
third part, 320 

of medulla oblongjlU, 382, ^*383 
meningeal, accessory, iiy, l 7 t, 
238, 242 ' , 

of ascending piiarvngc.d, iig, 
210 

of ethmoidal, 1 18, 266 
of lacrimal, 118 
middle, 118 , 178 ^ 

'below skull, 173, 177. 178 , 

199 

within skull, 100, 108, 109, 
<’ 118 , 242 

surface marking, 503 
of occipital, 66, 119, 207 
of vertebral, 1 19. 268 
mental, 18, 206 
mylo-hyoid, 129, 173, 189 
nasal, dorsal, 18, 255 
lateral, 15, IS 
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Arteries {contd,)— 

nasal, lateral, of sphenopalatine, 
321 

of nasal septum, 308 
of nasal cavity, side wall, 317 
occipital^ 06 , 66, 206 

in side of neck, 131, 165, 206 
^n*back of neck, 34, 36, 39, 
i 63, 66, 268 
in scalp, 48, 66 
descending Ijranch, ^6, 78 
meningeal branches, 66, 119, 
207 

slerno- mastoid branches, 124, 
130^ I 33 » 207 , 21 1, 213, 

2*5 

of (esophagus 155 
oplithalmic, 106, iiS, 250, 262 
orbital, of brain, 3S7, 388 
of palate, 297 ^ 

faliitiues ascending, 206 , 210, 
296, 297 

descending, 297, 317, 321 
great, 321 
small, 321 

of ascending pharyngeal, 210, 

297 

pal|>ebral, 26, 253 
parietal, of brain, 388 
paricto-occipital, 385 
parieto-temi^ral, 388 
l>etrosal, of meningeal, 207 
soperficial, 242 

pharyngeal, ascending, 131, 149, 

aio, 213 

of pharyngeal canal, 321 
of pharynx, 155, 210 
to pons, 384 

profunda ccrvicis, 68, 78, 166 , 
268 

lingu.e, 198 , 353 
pterygoid, 173 
of pterygoid canal, 320, 321 
rctinwc centralis, 253, 543 
sacral, lateral, 74 
of scalp, 47» 56 

scapular, transverse, 38, 59, 156 
on scalenus anterior, 123, 141, 
144, 166 , 216 

behind clavicle, 34, 37, 38, 39 
at scapula, 59 
unusual origin, 1 54 
septal, nasal, 18, 307, 308, 321 
spheno' (palatine, 317, 821 
spinal, 79, 90 
of ascending cervical, 155 


Arteries )— 

spinal, of vertebral, 268, 382 
ster no-mastoid, of occipital, 124, 
130* 133 * 207 , 21 1, 213, 215 
of sui^erior thyreoid, 124, 133, 
148, 203 , 216 
of transverse scapular, 125 
stylo-mastoid, 178, 207 
I subclavian^ 41, 151, 153 
branches, 153 

first part, 140, 144, 147, 161 , 
226, 227 

second part, 151, 163 , 231, 232 
third part, 31, 37, 41 , 52, 151, 

233 

sublingual, 198 , 205 
submental, 188, 206 
supra-orbital, 6, 47, 48, 255 
tetfiporal^ deej), 170, 174 
middle, 168, 170, 208,^ 
superficial, 14, 47, 48, 56, 208 
temporal, of brain, 385, 388 
thy reo -cervical, 164 , 217 
thyreoid, inferior, 147, 164 , 226 
229 

superior, 131, 149, 202, 229 
thyreoidea ima, 127, 229 
I of tongue, 1 3 1, 197 , 203 
deep, 353 
of tonsil, 298 

tonsillar, of external maxillary 
205 

of ascending palatine, 210 
of descending palatine, 297 
of small palatine, 321 
of ascending pharyngeal, 210 
of trachea, 155 
transverse cervical ^ 36, 156 
on scalenus anterior, 141, 14^ 
166 , 216 

in posterior triangle, 34, 36 

37. 38. 41 

ascending branch, 58 
descending branch, 233 
unusual origin, 154 
transverse scapular^ 38, 59, 1 56 
on scalenus anterior, 123, 141 
144, 166 , 2x6 

behind clavicle, 34, 37, 38 

at scapula, 59 
unusual origin, 154 
of tuba auditiva, 210 
tympaoic, 173, 178 
verUbmli 78, i?4, 266, 382 
first pat^ 145, 164 , 227, 267 
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Arteries, vertebral (contd ,) — 
second part, 69, 267, 268 
third part, 76, 78 , 267, 268 , 273 
fourth part, no, 117, 268 , 372, 
379 » 382 
branches, 382 
zygomatico-orbital, 208 
Articulation. See Joint 
Atrium meatus medii, 310 
Attic, 367 
Auricle, 44 , 505 
Axis of eyeball, 532 

Band, furrowed, 488 
Base of brain, 389 
Basis pedunculi, 108, 446, 464 , 466 , 
464, 465, 471 
Body. See also Corpus 
ciliary, 536, 637 , 540 
, geniculate, lateral, 448, 455 
medial, 462 , 496 
hypothalamic, 466 
pineal, 355, 445, 448 , 452 
restiform, 382, 479, 481, 489, 490, 
492, 493 

vitreous, 540, 643 
Brachia conjunctiva, 457, 483, 484, 

489 , 490, 492, 494, 4^, 502 
of corpora quadrigemina, 462 , 

463 , 496 

Brachium pontis, 482, 485, 488 , 

490, 502 

Brain, 353. See also Hemisphere 
base, 389' 
removal, 98, 105 
alternative method, 115 
surface marking, 503 
Buccae. See Checks 
Bulb of internal jugular vein, 213 , 
221, 511 

olfactory, 105, 316, 365, 417 
of posterior cornu, 435 
Bulbus oculi, 531 
Bulla ethmoidalis, 3x2 
Bundle. See also Fasciculus 
ciliary, 8 

Bursa, hyoid, 127, 329 
" pharyngeal, 2^ 
of tensor palati, 296 
Buttresses of central sulcus, 403, 
406 

Calamus scriptorius, 491 
Calcar avis, 435 

Canaliculus chordae tympani, 526 

aperture, 512, 526 


Canals — 

central, of medulla oblongata, 475 
of spinal medulla, 85 
cervico-axillary, 52 
facial, 512, 513, 517, 523 
hyaloid, 544 
mandibular, 182 
of modiolus, 530 
reuniens, 531 
semicircular, 527, 528 
lateral, 516 
spiral, 530 

Capsule, external, 460, 464, 468, 
469, 474 

internal, 446, 460, 464, 465. 467, 
468, 470, 471 
I of lens, 544. 546 

I of thyreoid gland, 227 

I of tonsil, 297 — " 

1 Cartilage, arytenoid, 291, 292, 324, 
343 

auricular, 46 
corniculate, 324, 343 
cricoid, 291, 342 
cuneiform, 323, 324, 346 
of epiglottis, 338 
of larynx, 338 
of nose, alar, 30 
lateral, 30, 306 
lesser, 31 
, septal, 306 

1 sesamoid, of vocal ligament, 336 
i of thyreo-hyoid ligament, 329 

I thyreoid, 339 

superior horn, I2I 
I triticea, 329 
1 Caruncula lacrimalis, 5 
I Catheter, Kustachian, 289 
I Cauda equina, 80, 82, 87 
j fascia; den lata, 440 

1 Cavity, epidural, to 
of mouth, 278 
of nose, 282, 293, 304 , 308 
of septum pellucidum, 440, 441 
subarachnoid, of brain, 370^ 
spinal, 82 

subdural, cranial, 103 
spinal, 82 

tympanic, 299, 506, 610 
mucous membrane, 517 
Cavum Meckelii, 237 
Cells, ethmoidal, 310 
anterior, 312 
middle, 313 
posterior, 3x2 
nerves of, 251, 381 
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Cells {contd.)-— 
mastoid, 516, 517 
nerves of, 220 
Centrum ovale, 423 
semi-ovalc, 418 

Cerebellum, 108, 357, 369, 483 
lol)es, 485 

Cerebrum, 396. Hemisphere 

Chambers of eyeball, 536, 540, 545, 

646 

^heek bone, 2 
Cheeks, 279 

Chiasma, optic, 362, 368 , 376, 380, 
390 , 449 

Choan.e, 289 , 308 
Chorda tympani. See under Nerve 
Chord.c Willisii, 103 
Chorioidea of eyeball, 636 , 538, 539 
Cilia, 3 

Cingulum, 419 
Circulus arteriosus, 373, 380 
iridis major et minor, 541 . 

tonsillaris, 219 
Cisterns, subarachnoid, 371 

cerebello-medullaris, 371, 374, 
493 

chiasmatis, 373, 380 
fossce lateralis, 373 
interpeduncularis, 108, 380 
|)ontis, 372 

venie magnai cerebri, 373 
Claustrum, 461, 468 
Clava, 480 
Clavicle, 31 

Cochlea of ear, 299, 629 
\Colliculi of mid brain, 356, 446, 461 
inferior, 356, 446, 451, 483, 484, 
496 

superior, 356, 446, 451 
Colliculus facialis, 492 
Colon, 62 

Columns of fornix, 442 , 449, 464 
of spinal medulla, 94 
Commissure of brain, anterior, 354, 
362, 448 , 449 » ^88. 471 
Gudden’s, 453 
habenular, 447 , 448 
hippocampal, 442 
posterior, 448 
of eyelids, 3 

of spinal medulla, 92, 93, 94 
Concha of car, 44, 506 
Conchie of nose, 310, 311 
inferior, 812 , 317 
middle, 31 1, 812 , 316, 3x7 
superior, 311 


Coniluens sinuum, 109, 113 
Conjunctiva, 4, 259, 536 
fornix, 5, 26, 27 

Conus elasticus, 127, 328, 330 , 333, 

334 ^ 

medullaris, 84, 85 
■Convolution. See Gyrus 
Cord, spinal. See Medulla Spinalis 
Cords of brachial plexus, 52 
Cornea, 3, 532, 535, 540 
Corona ciliaris, 538, 639 
radiata, 464, 465, 471 
Corpus. See also Body 
adiposum buccae, 15, 21 
callosum, 105, 354, 362, 424 , 432 
splenium, 444, 451 
mamillare, 355, 368, 390 , 442 , 
448, 469 

(|uadrigeminiun inferius, 356, 446, 
451, 483, 484, 496 
siiperius, 356, 446, 451 
striatum, 391, 463, 467 
trapezoideum, 496, 502 
Crista vestibuli, 528 
Crura of fornix, 442 
Crus commune, 528 
Crypts of tonsil, 297 
Culmen cerebelli, 486 
Cuneus, 365, 422 
Cupola cochle.e, 529 
Cushion, levator, 208 

Declive cerebelli, 484, 486 
Decussation, interolivary, 496, 498 
of leninisci, 496, 498 
of pyramids, 475, 477 
sensor^', 496, 4^ 

Deglutition. See Swallowing 
Diaphragm a oris, 190 
sellae, 107 

Diencephalon, 395, 396 , 449 
Disc, articular, of mandibular joint, 
176 

optic, 542, 543 

Dissections of Back, 55, 58, 59, 
63, 64 

arachnoidea spinalis, 83 
dura mater spinalis, 80, 82 
to expose kidney, 62 
quadratus lunilx>rum, 62 
interspinales, 72 
intertransversales, 72 
lumbo>dorsal fascia, 61, 62 
multifidus, 72 
semispinalis capitis, 66 
dorsi, 71 
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Dissections of Back {contd. }— 
spinal medulla, 90 
spinal nerve roots, 88 
vertebral canal, 78 
Dissections of Brain— 
basal ganglia, 458 
brachia conjunctiva, 496 
cerebellum, 488 
cisterns, 373 
corpus callosum, 418 
dentate nucleus, 493 
to divide brain, 398 
to expose fornix, 440 
mid-brain, 451 
tela chorioidea, 443 
lemniscus, 494, 496 
lentiform nucleus, 470 
olfactory stride, 418 
pyramid, 482 

to remove arachnoid and pia 
mater, 389 
brain, 105 

alternative method, 115 
hind-brain, no 
;^opercula, 435 
tela chorioidea, 445 
temporal and occipital lobes, 
439 

septum pellucidum, 431 
ventricle, fourth, 491 
lateral, 426 

Dissections of Ear and Eye — 
auricle, 45 
imernal ear, 527 
middle ear, 506, 509, 521 
ciliary processes, 538 
eyeball, 532, 533, 538, 541, 

54S< 546 

fascia bulbi, 248, 260 ^ 

to inflate eyeball, 248 
lens, 545, 546 
retina, 541 
vitreous body, 543 
Dissections of Head and Face- 
carotid canal, 299 
to divide head and neck, 262 
to disarticulate mandible, 177 
eyelids, 23 

to expose falx cerebri, 104 
face, 14 
deep, 20 
face and scalp, 5 

facial nerve in temporal bone, 523 
fascia bulbi, 248, 260 
to inflate eyebfill, 248 
infra-temporal region, 169, 177 



Dissections of Head '^and Face 

{(Ofttd .) — V 

levator veli palatini, 29^' 
lips, 22 

mastoid air cells, 521 
maxillary nerve, 300 
middle cranial fossa, 234 
nasal nerves, 316 
septum, 307, 308 
nose, external, 29 
occipital artery, 65 
to open cavernous sinus, 109 
dura mater, 102 
mandibular canal, 182 
maxillary sinus, 313 
nose, 304 
orbit, 242 . 
to open sphenoidal 1 
sigmoid sinus, 1/3 ^ 

superior sagittal siiWs, 
opening of naso-lacrimal ducl?^ 
orbit, 243, 250 
orbital muscles, 256 
palatine nerves, 319 
pharyngeal canal, 320 
pterygoid canal, 320 
to remove falx cerebri, 109 
parotid gland, 164 
^ skull cap, 98 
tentorium, no 
scalp, 43, 47, 51 
scalp and face, 5 
soft palate, 294 
spheno- palatine ganglion, 317 
temporal fascia, 98 
muscle, 168 
region, 47 
tongue, 350 
trigeminal nerve, 238 
zygomatic nerve, 261 
* DissectionB of Neck— / 
anterior triangle, 12 1, 129 
ascending pharyngeal artery, 210 
atlanto-occipital ligaments, 274, 
275, 276 

cervical plexus, 140 
deep fascia, 122 
to divide head and neck, 262 
to expose arteries of sterno- 
mastoid, 124 
brachial plexus, 51 
vertebra) artery, second part, 
266 

internal carotid artery and cere- 
bral nerves, 211 
joints of neck, 269 
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Dissections of Neck (conid. Dura mater of skull, 99, 273 

ligamentum nucha;, 67 | on base of skull, 114 

middle line of neck, 126 j spinal, 80 , 84 

muscular triangle, 134 

nerves in back of neck, 67 Ear, external, 44, 505, 506 

to open internal jugular vein, 217 internal, 506, 527 
posterior triangle, 32, 34, 36 middle, 506, 610 

rectus lateralis, 233 Emboli, 385 

to remove head and neck from ^Eminence, collateral, 439 
trunk, 233 • frontal, 2 


root of neck, 147 
sterno-clavicular joint, 51 
structures under sterno-mastoid, 

138 

stylo-pharyngeiis, 208 
‘sul)maxillary region, 183, 187, 

190, 197 

suboccipual triangle, 74, 75 
suprasternal space, 122 
sympathetic trunk, 224 

Dissections of Pharynx and 
Larynx— 

to remove pharynx fnun vertebral 
rolumn, 262 
walls of pharynx, 283 
constrictor su|K*nor, 285 
stylo pharyngcus, 208 
to open ])harynx, 287 
soft palate, 294 
levator veli palatini, 295 
palatine nerves, 319 
pharyngeal and pterygoid canals, 
320 

larynx, exterior, 328 
back, 330 

inteiior, 333, 334, 336 
vessels and nerves, 336 
cartilages, 338 

Divisions of brachial plexus, 52 
Ducts; Ductus - 
cochlea*, 530, 531 
endolymphaticub, 531 
lacrimal, 4, 27, 29 
of lacrimal gland, 247 
lymphatic, right, 144, 159 
naso'lacrimal, 29 
opening in nose, 314 
()arotid, 14, 164 , 279 
semicircular, 531 
sublingual, 195 
opening in mouth, 280 
sub- maxillary, 194 
opening in mouth, 280 
thoracic, I 44 i I 47 * i 49 i 
216, 221 

thyreo'glossal, 129 


Eminentia medialis, 491,,^ 

Emissaria. Sge Veins, emissary 
Encephalon. See Brain 
Endolymph, 506, 527 
Enlargements of spinal medulla, 85 
t^pendyma, 429 
Epicranius, 43 
Epiglottis, 291, 323, 324 
cartilage, 338 
1 ligaments, 339 
nerves, 337, 353 
during swallowing, 345 
tubercle, 324 
Epithalamus, 355 
Equator of eyeball, 532 
Excavatio papilKe opticie, 542 
Eyeball, 531 
Eyebrows, 3 
Eye “ kernel,’' 543 
Eyelashes, 3 
Eyelids, 3, 23 
vessels and nerves, 26 

hace, 2 jj 

Falx cercbelli, 112, 113 
cerebri, 104, 424 '' 

Fascia, bucco pharyngeal, 20, 279 , 

283 

bulbi, 259 

dentata hippocampi, 414, 426, 

437. ^ 

lumbo-dorsal, 59, 60 , 63, 71 
of neck, deep, 34. 122, 135 
pretracheal, 126 , 135, 137, 227 
preverlebral, 37, 39, 136, 137 , 
227 

superficial, 32, 12 1 
palpebral, 24 
l>arotid, 13, 136 
perinephric, 62 
pharyngo- basilar, 286 
of seals, superficial, 43 
Sibson's, 153, 160 
temporal, 14. 

Fasoloulut. See also Bundle 
bulbo>spinal, 500 
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Fasciculus {contdJ)—~ 
cerebro-spinal, anterior, 97, 477 
lateral, 97, 477, 499 
circum-olivary, 482 
cuneatus, 97, 480 
^onto-pontine, 456, 472 
gracilis, 97, 4^ 

longitudinal, medial, 457, 5cx), 
502 

superior, 471 

mamillo-thalamic, 442 , 464, 469 
occipito-frontal, 467 
olivo-cerebellar, 482 
rubro-spinal, 500 
solitarius, 501 

spino-cerebellar, dorsal, 97, 479, 
482, $00 
ventral, 5cx) 

spino-thalamic, 495, 498, 500 
tecto-spinal, 500 
temporo-pontine, 456 
thalamo-olivaiy, ^00 
uncinatus, 470 
Fasciola cinerea, 426, 440 
Fauces, isthmus of, 278, 281 , 
290 

Fenestra cochleie, 513, 514 
vestibuli, 513, 527 
Fibres, arcuate, external, 482, 
497 

. fron to- pontine, 456, 472 
olivo-cerebellar, 482 
-.^^emporo- pontine. 456 
Fibro-<Jkrtilage, intervertebral, 270, 
271 

Fila radicularia of spinal nerves, 
86, 93, 96 

Filum terminate, 81, 84, 86 
Fimbria, 486 , 442 
Fissure. See also Sulcus 
calcarine, 363, 364, 367» 384 » 4I3» 
415, 420 , 435 

chorioidal, 367, 413, 437 , 445 
collateral, 367, 418 , 416, 439 
interlobar, 400 
lateral, 400 
stem, 365, 397, 400 
anterior rami, 401 , 406 
posterior ramus, 360, 401 , 407, 
411 

longitudinal, 368, 396, 898 
of medulla oblon^ta, 475 
of medulla spinalis, 92 
oral, 277 

orbital, superior, 256 
palpebral, 3 


Fissure [contd ,) — 

parieto-occipital, 363, 419 
lateral, 359, 403 
prima, 407 .y 

rhinal, 367, 413^ ^ 
transverse, great, 438, 444 
Flocculus, 487, 490 
Folds. See also Plicas 
ary-epiglottic, 291, 292, 323, 324, 
339 

glosso-epiglottic, 324 , 339, 347 
malleolar, 509, 515 
pharyngo-epiglottic, 324 , 339 
salpingo-pharyngeal, 289 
ventricular, 322, 326 
vocal, 322, 326 
movements, 345 
Folium vermis, 484, 486. 487 
Foramen ciecum of medulla, 475 
of tongue, 347, 348 
infra-orbital, 3 

interventricular, 355, 429 , 444, 
447 » 450 
mental, 3 

Forceps major, 426, 435 
minor, 426, 460 

Formatio reticularis of medulla, 
497 » 500 

of mid-brain, 457 
Fornix of brain, 3O2, 441 
body, 431, 433, 441 _ 
columns, 442 , 449, 464 
crura, 442 

of conjunctiva, 5, 26, 27 

•Fossa-— 


canine, 21 

cranial, middle, 234 
hyaloi<l, 543 

interpeduncular, 356, 368, 390 
lateralis, 417 , 461 
rhomlxiid, 491 
scaphoid, of auricle, 44 
supra-clavicular, 31 
supra-tonsillar, 291 
temporal, 2 

triangularis, of auricle, 44 
Fovea centralis, 543 
inferior, 492 
superior, 492 
Frenulum labii, 22, 278 
^linguae, 194, 280 
^ veil, 452 

Funiculus. See also Fasotoulus 
of Rolando, 481 h 
s^rans, 492 ^ ^ 

of spinal medulla, 95 
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Galea aponeurotica, 6, 8, 43, 45, 50 

Ganglia— 

basal, in horizontal section ^^460 
in vertical section, 462 
cervical, inferior, 54, 225, 227 
middle, 54, 226 
superior, 142, 222, 224, 226 
ciliary, 250, 262 

roots, 241, 251, 252, 258 
geniculate, 226, 242, 524 ^ 

jugular, 221 
notiosum, 221 

otic, 179, 181, 182, 199 , 220 
j>etrosiim, 220 

semilunar, 109, 234, 237 , 241, 
299 

spheno-palatine, 317, 318 
roots, 302, 320 
spinal, 86, 88 
spiral, 530 
subniaxillary, 195 
^uperius of glosso pharyngeal, 220 
thoracic, first, 227 
(ienu of corpus callosum, 362, 425 
of internal capsule, 4^, 471 
(iingivK. See (iums 
(ilabella, 2 
Glands— 

apical, of tongue, 351 
buccal, 279 

carotid. See Glomus caroticum 
labial, 22, 278 
lacrimal, 27 , 245, 247 
lymph. See Lymph glands 
molar, 20, 21 , 279 
nasal, 305, 315 
of Ndhn, 351 
palatine, 294, 320 
imrolicl, 13, 20, 35, 40, 130, 161 
accessory, 14, 164 
duct, 14, 164 , 279 
pterygoid loI>e, 166 
pharyngeal, 287 
iublingual, 194 
^ducts, 195 

opening in mouth, 290 
mbmaxillary, 123, 129, 188 , 205 
deep part, 194 , 195 
duct, 194 

opening in mouth, 280 
tarsal, 3, 24 
thyreoid, 134* W 
isthmus, 126, 229 
middle lobe, 129, 322 
Globus pallidus, 460, 468 
Glomus caroticum, 149 , 226 


Granulations, arachnoid, 100, 163, 
104, 374 

Gullet. See CEsophagus 

Gums, 279 

Gyrl— 

surface marking, 503 
angular, 41 1 
annectant, 403, 410 
central, anterior, 359, 361, 406 
posterior, 359, 361, 410 
cinguli, 363, 418 
cuneus, 365, 422 ,.^ 
cunei, 420^^ ^ 
cuneo-lingual, 420 
I fornicatus, 414 

I frontal, 361 
I inferior, 406 

I middle, 406 

! superior, 406 , 422 

' fusiformis, 367, 414 , 416 

I of Heschl, 412 

I hippocampi, 367, 384, 389, 414 , 

453 . 454 
of insula, 417 

lingjual, 365, 367, 414 , 416, 422 
occipital, 415 

i occipito-temporal. See G. fusi- 
formis 

orbital, 365, 408 
|x>st- parietal, 41 1 
prsecuneus, 364, 422 
rectus, 363, 365, 407 
rostral, 422 
subcallosus, 418, 426 
supracallosus, 425, 426 
supramarginal, 411 
temporal, inferior, 362, 368, 412 , 
414 

middle, 362, 41^ 
superior, 362, 412 
transverse, 412 

Habenula, 355, 447 

Hamulus, pterygoid, felt in mouth, 
281 

llelicotrema, 530 

Helix, 44 

Hemisj^ero of cerebellum, 483 
cerebral, 354, 896 
borders, 360, 362, 397 
lobes, 404 
structure, 399 
surface, inferior, 365, 397 
medial, 362, 896 , 419 
orbithl, 365, 397 , 407 
supeto-lateral, 361, 398 , 319 
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Hemisphere {contd .) — 
cerebral, surface, tentorial, 365, 
397 

Hiatus semilunaris, 312 
Hind-brain, 355, 357, 474 
Hippocampus, 426, 436 
Humor, aqueous, 536, 546 
Hyoid bone, 121 

Hypophysis cerebri, 106, 120, 355, 

368 

nerve to, 241 

Hypothalamus, 355, 449, 469 

Indsura. See also Notch 
intertragica, 45 
tentorii, 357 
thyreoidea, 339 
tympanica, 514 
Incus, 516, 517 
Indusium griseum, 425, 426 
Infundibulum of brain, 106, 120 , 

355- 368, 390. 450 

of nose, 312 
Inion, 359 

Insula, 362, 373, 417 , 461, 468 
opercula, 401 

Intumescentiiu of spinal medulla, 85 
Iris, 536, 53S, 539, 540 
Isthmus, of fauces, 278, 281 , 290 
of gyrus fornicatus, 367, 414 
naso- pharyngeal, 290, 291 
rhombencephali, 490 
of thyreoid pland, 126, 229 
of tuba auditiva, 299 

Joints — 
arytenoid, 344 
ary-corniculate, 343 
atlanto-epistropheal, 272 
movements, 277 
atlanto-occipital, 272, 274 
movements, 277 
crico-thyreoid, 338, 341 
of larynx, 338, 341, 344 
mandibular, 174 
nerves, 180, l8i 
occipito-atloid, 272, 274 
vertebral synchondroses, 269 

“ Kernel ” of eye, 543 
Kjdney, 62 

Labia oris, 278 
Labyrinth of ear, 506 
membranous, 530 
osseous, 527 


Lacuna; laterales, 103, 104 
Lacus lacrimalis, 3 . 

Lambda, 98 ^ 

Lamina chorio-capillaris, 537, 541, 
543 

cribrosa of eyeball, 534 
of cricoid, 342 
elastic, posterior, 536 
fusca, 534, 536 

medullary, of lentiform nucleus, 
460, 468 
of thalamus, 469 
quadrigemina, 108, 356, 451 , 460 
spiralis, 530 

terminalib, 355, 362, 368, 386, 
391 , 449 

of thyreoid cartilage, 339 
Laryngotomy, 328 

Larynx, 322 

aperture, superior, 291 , 322, 323 
cartilages, 338 
closure, 345 

conus elasticus, 127, 328, 330 , 
333 . 334 

mucous mem))rane, 328 
.muscles, 229-334 
actions, 345 

position and relations, 322 
Lemniscus lateralis, 458, 496, 502^ 
medialis, 458, 494, 498, 500, 502 
Lens crystallina, 544, 545 
Levator cushion, 298 
Ligaments— 
alaria, 277 

annular, of stapes, 519 

apicis dentis, 276 

atlanto - epistropheal, accessory, 

275 

atlanto-occipital. See Membrane 
of atlas, oblique, 78 
of auditory ossicles, 518 
of auricle, 46 
of cervical vertebrae, 270 
check, of eyeball, 260 
crico-thyreoid, 127, 330 , 343 
crico- tracheal, 343 
cruciatum, 275 
denticulatum, 83 . 86, 110 
of epiglottis, 339 
flava, 271 

ftava, firsts cervical, 273 
hyo-ep!glo^tic, 339 
hyo - thyreoj^. See L. thyreo- 
hyoid 

ilio- lumbar, 62 
of incus, 519 
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Ligaments [contd. )— 
interspinous, 272 
intertransverse, 272 

udinal, anterior, 270 
t atlas, 273 
posterior, 82, 270 
of malleus, 518 

niichae, 57, 59, 63, 67 , 135, 272 

oblique, of atlas, 78 

occipito - atlantal, posterior, 74, 

76, 78 

of ossicles of ear, 518 
palpebral, lateral, 6, 25 
medial, 6, 24, 26 , 29 
pectinatum iridis, 536, 540, 546 
spheno - mandibular, 171, 173, 

176 , 176, 181, 182 
of stapes, 519 

sterno-clavicular, posterior, 146 
stylo-hyoid, 193, 198 , 202, 285 
stylo- mandibular, 137, 176, 188 
supraspinous, 272 
suspensory, of eyeball, 260 
of lens, 538, 644 
femporo-mandibular, 175 
thyreo-epiglottic, 323, 336, 339 ' 
thyreo-hyoid, lateral, 329 
median, 127, 324, 328 
transverse, of scapula, superioi, 5c 
ventricular, 325, 336 
of vertebra* of neck, 270 
vocal, 330 , 334, 336 
Linien insuhv, 417 
Line, middle, of neck, 127 
nuchal, superior, 31 
temporal, 2 

Linea splendens, 83 , 86 
Lines, meridional, of eye, 532 
Lingua. Tongue 
Lingula of cerebellum, 486 , 492 
Lips, 278 

of cerebellum 485 
central, 484, 485, 486 
culminis, 4S6 
declivis, 486 
noduli, 487 
pyramidis, 488 
^semilunaris superior, 487 
tuberis, 4S8 
uvuIk, 488 
oj cerebrum 

frontal, 861 , 405 
inferior surface, 407 
medial surface, 408 
supcro- lateral surface, 405 
occipital, 36!, 416 


Lobes of cerebrum {contd .) — 

occipital, inferior surface, 416 
medial surface, 422 
supero- lateral surface, 415 
parietal, 361, 408 , 422 
temporal, 360, 362, 41 1 
inferior surface, 412 
lateral surface, 41 1 
upper surface, 412 
olfactory, 417 

pterygoid, of parotid gland, 166 
,of thyreoid gland, 228 
middle, 229, 322 
Lobules of cerebellum— 
biventral, 487, 48^ 
crescentic, 486 
gracilis, 488 
quadrate, 487 
semilunar, 486, 487, 488 
I of cerebrum — 

i paracentral, 363, 422 

I parietal, 361, 364, 410 , 411 

of ear, 44 

' Locus cteruleus, 492, 502 
.Lymph follicles of pharynx, 287 
Y Lymph Glands— 

* I auricular, anterior, 50, 163 
j posterior, 45, 50 

) ! axillary, 37 
buccal, 22 

cervical, deep, inferior, 37 
superior, 133 
mastoid, 45, 50 
occipital, 50 
parotUl, 50, 153 
submaxillary, 123, 129 
submental, 128 
supraclavicular, 31^.,'' 

Lymph vessels of scalp, 50 
Lyra, 443 

Macula lutea, 542 
Malleus, 517 
handle, 509, 515 
lateral process, 509 
Mandible, 2, 31 
Margin, infraorbital, 2 
supraorbital, 2 
Massa intermedia 448 , 449 
Mastoid temporal, 31 
Maxilla, 2 

Moatiui, acpustic, external, 46, 506, 
507 

internal, 529 
naso-pharyngeal, 314 
of nose, 312 
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Meatus {contd . ) — 

of nose, communis, 314 
inferior, 313 
middle, 312 
superior, 312 

Medulla oblongata, 357, 369, 474 
structure, 497 
^ surfaces, 476 
^spinalis, 84 

distinction between front and 
back, 92 
matter, grey, 93 
white, 95 
membranes, 80 
preservation, 92 
segments, 87 
structure, 92 
Membranes— 

atlanto-occipital, anterior, 273 
posterior, 74, 76, 78, 268, 

273 

of brain, 99, 273, 353, 370, 
375 

chorio-capil laris. See Lamina 
costo- coracoid, 34 
flaccida, 509, 515 
hyaloid, 540, 644 
hyo-thyreoid. See M. thyreo- 
hyoid 

of medulla spinalis, 80 
nictilans, 5 

occipito-atloid. See M. atlanto- 
occipital 
teclona, 275 

thyreo-hyoid, 285, 292, 328 
tympanic, 506, 609 , 614 , 526 
secondary, 514 

Meninges of brain, 99, 273, 353, 
370, 375 

of spinal medulla, 80 
Meridians of eyeball, 532 
Mesencephalon. See Mid-brain 
Mid-brain, 108, III, 355, 356, 376, 

384, 3891 4641 465, 483 

Modiolus, 529, 530, 

Monticulus of cerebellum, 484 
Mouth, 277 
floor, 279 
roof, 2^ 

vestibule, 5, 20, 277 
Muscles— 
antitragicus, 46 
aiy*epiglotticus, 324, 333 , 334 
arylsenoideus obliquus, 332 
Uansversus, 324, 333 
aty-vijcalis, 335 


Muscles {contd .) — 
of auricle, extrinsic, 45 

auricularis anterior, 14, 45, 

50 

posterior, 45 
superior, 14, 45, 50 
intrinsic, 46 
of the back, 56 
actions, 65, 77 
biventer cervicis, 67 
buccinator, 15, 16, 20, 21 
caninus, 16, 20 
of cheek, 10 

chondro-glossus, 361 , 352 

ciliaris, 534, 638 

ciliary bundle of orbicularis oculi, 

8 

constrictors of pharynx, 284 
inferior, 132, 286 , 330 
middle, 187, 197, 205, 209, 
223, 286 

superior, 21, 195, 205, 210, 
219, 286 , 296, 297 
corrugator supercilii, 8 
crico-arytenoideus lateralis, 330, 
333 , 335 
posterior, 331 

crico-thyreoideus, 127, 329 , 334 
depressor septi nasi, 6, 9 
diaphragma oris, 190 
digastricus, 185 

nerve supply, 187 
tendon, 130 

anterior belly, 123, 126, 127, 

130, 186 

ixistcrior belly, 6^, 123, ito, 

131, 162, 165, 166, 186 , 
215 

dilatator pupillic, 54c 
tube, 299 
epicranius, 8 

frontal belly, 6, 8 
occipital belly, 47 
frontalis, 6, 8 

genio-glossus, 191, 192, 194, 196, 
197 , 198, 3 Sh 352 
genio-hyoideus, 191, 193 
glosso-palatinus, 281, 294 , 297, 

351, 352 

glutoL'US maximus, 73 
helicis major and minor, 46 
hyo-glossus, 130, 131, 133, 187, 
188, 191 , 192 , 194, 19s, 
196, 198. 219, 351, 35a 
ilio-costalis, 64 , 70, 73 
cervicis, dorsi, luml^rum, 64 
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Muscles {con/d . ) — 
incisivi, 22 
infrahyoid, 144 
interacce&sorii, 73 
interspinales, 72 
intertransversarii, 69, 71, 73 
of neck, 265 , 266 
Incrinial part of orbicularis oculi, 
8, 25, 29 

of larynx, 329-334 
actions, 345 
latissimus dorsi, 56, 61 
levator glanduhe thyreoide.e, 126, 
129, 229 

palpebr«e superioris, 24, 245, 

247 

insertion, 25 

scapulai, 37, 39, 58 , 63, 233 
nerves, 36, 58 

veli palatini. 210, 213, 286, 
296 , 297, 298 
nerve, 297 

levatores costaruin. 73 
longissiinus, 64 , 70, 73 
capitis, 65 
cervicis, 64 
dorsi, 64, 70 

longitudinalis of tongue, inferior, 
198, 352 
superior, 351 

longus capitis, 148, 155, 213, 216. 
225, 265 
nerve, 1 42 

colli, 148, 154, 225, 226, 231, 
263 

nerve, 54, 142 

masseter, 20, 161, 162, 164, 166, 
168 , 180 
mentalis, 22 
of mouth, 10 

mylo-hyoidcus, 188, 190 , 194, 
205 

multifidus, 72, 73, 74 
nerves, 70 
nasalis, 7, 9 

ohliquus alKlominis internus, 62 
auriculce, 47 
capitis inferior, 76 
superior, 66, 76 
oculi (both), origin, 256 
insertion, 257 
limitation of action, 261 
relation to fascia, 260 
inferior, 258, 259 
superior, 244, 249 , 251, 253 
trochlea, 244, 249 


Muscles {contJ ,) — 
occipitalis, 47 
occipito-frontalis, 8 
omo-hyoideus, 144 

anterior belly, 129, 131, 133, 
145 , 148, 202, 203, 228 
lx)Sterior belly, 34, 35, 36, 40 , 

58, 144 

tendon, 216, 231 
orbicularis oculi, 6, 7 
ciliary bundle, 8 
pars lacrimalis, 8. 23, 29 
oris, 6, 7, 10 

palato-glossus. See M. glosso- 
palatinus 

palato-pharyngeus. See M. 

pharyngo-palatinus 
pharyngo - palatinus, 209, 282, 

291, 294 
nerve, 297 

platysma, 6, 7, 12 . 15, 16, 32 , 
121, 127, 148, 151, 163 
insertion, 12 
procerus, 6, 9 

pterygoideus externus, 170, 171 , 
172, 175, 178, iSo, 181, 
182 

internus, 161, 166, 172 , 182, 
188, 189, 205, 286 
quadratus labii inferioris, 7, 12, 
r8^ 

labii superioris, 7, 10, 16, 17 
angular head, 6, 10, 16, 18 
infra-orbital head, 7, 10, 20 
zygomatic head, 7, 10 
luinl^rum, 62 

rectus capitis anterior, 216, 265 
tierve, 142 
lateralis, 216, 233 
nerve, 142 
posterior major, 76 
minor, 76 

oculi (all), origin, 256 
insertion, 257 ^ 
limitation of action, 261 
relation to fascia, 260 
inferior, 258, 259 
lateralis, 247, 258, 259 
structures between heads, 
256 

medians, 251, 258 
superior, 249 
rhotttboidei, 68, 70 
risorius, 7, 12, 16, 163 
rotatoies, 72 
sacro-spinalis, 63 , 70,71 
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Muscles {contd .) — 

sacro-spinalis, actions and nerves, 

65. 70, 77 

satpingo-pharyngeus, 295 
scalenus anterior, 37, 52, 144, 

148, 151, 153. 154. ISS. 

156, 159, 160, 216, 226, 

231 

medius, 36, 37, 39, 52, 54, 
142, 160, 231, 232 
posterior, 39, 233 
actions, 233 
nerves, 54, 142, 233 
semi-spinalis, 66 
actions, 77 
nerves, 70 

capitis, 39, 66, 70, 74, 76 
cervicis, 72 
dorsi, 72 

serratus anterior, 39 
posterior inferior, 59 
nerves, 61 
superior, 59, 68 
nerves, 62 

sphincter pupill«, 540 
vestibuh laryngis, 346 
spinalis, 65 
cervicis, 65 
splenius, 63 , 70, 74 
capitis, 39, 63, 65 
cervicis, 63 
stapedius, 512, 519 
sterno-hyoideus, 128, 133, 134, 
146 , 148, 1 51, 216, 228 
sterno-mastoideus, 31, 37, 63, 65, 
124 , 134, 138 , 148, 151, 

161, 163, 165, 228, 231 
sterno-thyreoideus, 128, 133, 134, 

145, 146 , 148, 151, 155, 
202, 228 

stylo'glossus, 191, 193 , 195, 205, 

351 

stylo-hyoideus, 123, 130, 131, 

162, 165, 166, 187 , 202, 215 
stylo-pharyngeus, 202, 205, 209 , 

210, 211, 215, 219, 286, 
295 

subclavius, 52 

nerve, 36. 37, $4, 144 
LCIIl poralis, i68, 169 , 170, 180, 181 
tensor tympani, 220, 509, 512, 
619 , 526, 529 

veli palatini, 178, 199, 200, 
286, 295, 296 , 298, 299 
nerve, 297 
tendon, 319 


Muscles {confd.)— 
thyreo-arytoenoideus, 334 
thyreo-epiglotticus, 333, 334 
thyreo-hyoideus, 133, 134, 145, 
146 , 202 
of tongue, 350 
tragicus, 46 

transversus abdominis, 62 
auriculie, 46 
linguie, 352 
trapezius, 38, 56 , 70 
nerves, 36, 58 
triangularis, 7, 12, iS, 20 
of tympanum, 519 
uvuIlv, 295 , 296 
nerve, 297 

verticalis lingu.v, 352 
vocalis, 330, 334 , 344 
/ygomaticus, 11, 16, 20 


Nares. See Nostril 
Nasal bone, 2 
Nasion, 359 
Naso-pharynx, 288 

Nerves— 

abducent, 239, 257, 258, 395 
at brain, 369, 395 
piercing dura, 1 10, 112, 113 
in sinus, 239, 241, ^00 
in fissure, 257 
in orbit, 258 

accessory, 41 , 58, 217, 218, 223 
297. 394 v 476 
at brain, 369, 394, 476 
palatal muscles supplied, 294 
295, 296, 297 
in skull, I II, 217 
below skull, 133, 135, 165 
213, 217 , 218, 221, 223 
225 

in jx)sterior triangle, 35 > 3 fi 
41 , 58 

acoustic, 394, 526 
at brain, 369, 394, 492 
within skull, iio, 112 
in meatus, 526 

alveolar, inferior, 178, 181 , 182 
superior, anterior, 303 
middle, 302, 303 
posterior, 302 
ansa hypoglossi, 134 
subclavia, 140, 227 
auricular, great, 13, 36 , 40, 48 
posterior, 47, 48, 221 
of vagus, 220, 221, 526 
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Nerves {lontd .) — 
auriculo-temporal, 14, 47, 175, 

177, 178, 181, 199 

axillary, 53 

buccal, of facial, 14, 15, 20) 164 
buccinator, 15, 20, 22, 170, 180 
cardiac, of sympathetic, inferior, 
227 

middle, 226 
superior, 222, 225, 226 
of vagus, 223 

carotico-tympanic, 220, 300 
carotid, external, 225, 226 
internal, 225, 226, 300 
cerebral, attachment to brain, 391 
sheaths, 114 

cet-vual^ rami, anterior, 140, 266, 
268 

posterior, 56, 69, 76, 266 
Tirst, roots, 89, iii, 393, 476 
trunk, 86, 88, 268, 273 
anterior ramus, 265, 266, 268 
posterior ramus, 67, 69, 74, 
75, 77, 266, 268 
second, roots, 89 
^ trunk, 86, 88 
anterior ramus, 265, 266 
posterior ramus, 69, 266 
:ervical, of facial, 14, 15, 20, 
122, 163 

chorda tyinpani, 178, 182, 199, 
510, 520, 626 
ciliary, 250, 540 
long, 250, 261, 532, 535 
short, 250, 262, 532, 535 
coccygeal, posterior ramus, 74 
communicans cervicalis. See N. 
descendens 

cu/aiteouSf of arm, medial, 54 
of back of neck, 56, 69 
of back of trunk, 70 
of cervical plexus, 32-41 
of forearm, medial, 54 
of head, 47 
of suboccipital, 78 
culaneus colli, 15, 20, 32, 35, 122 
deep temporal, 180 
descendens cervicalis, 13 1, 141 
hypoglossi, 131, 21 1, 224 
dorsalis scapul.e, 36, 54, 233 
ethmoidal, anterior, <25 1 , 317 
jx)sterior, 251 
of eyelids, 26 
/iutal, 18, 164, 395, 524 
at brain, 369, 395, 524 
within skull, 110, 112 

VOL. Ill — 86 


Nerves, facial {contd , ) — 

in temporal bone, i-*, 

524 

in parotid, 164, 165, 207 
communications, 19, 20, 181, 
219, 221 

temporal branches, 14, 15, 19, 

26, 47 

zygomatic branches, 14, 15, 19, 

27, 164 

buccal branches, 14, 15, 20, 164 
mandibular branch, 14, 15, 20, 
164 

cervical branch, 14, 15, 20, 
122, 163 

frontal, 239, 244, 246, 257 
glosso pharyngeal, 217, 218, 219, 

352 

at brain, 369, 393, 476, 493, 
500, 501 

in skull, no, 1 13, 217 
below skull, 202, 208, 213, 217, 
218, 219, 221, 225 ^ 

in submaxillary region, 192, 
2I9» 352 

hypoglossal, 196, 224, 392 
at brain, 369, 382, 392, 478, 
499 

in skull, III, 224 
below skull, 142, 213, 2 1 7, 
224, 225 

in carotid triangle, 130, 131, 
213, 218, 224 

in sulmiaxillary region, 130, 
189, 196 

to hyixiphysis, 241 
incisor, 183 

infra orbital, 15, 20, 27, 302 
infra-trochlear, 27, 261 
intercostal, 73 

lacrimal, 24, 26, 27, 239, 246, 257 
laryngeal, external, 132, 134, 

202, 222 

inferior, 223, 285, 330, 337 
internal, 132, 202, 222, 285, 
3291 387 

branches to tongue, 353 
superior, 132, 222, 226 
laryngo-phiuryngeal, 225, 226 
to levator scapuke, 36, 58 
lingual, in infra-temporal region, 
i8r, 182 

in ^ubmaxillary region, 19 1, 
194, 195 

lingual, of vagus, 224 jfjO) 

I to longus capitis, 142 " 
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Nenres {conid .) — 
to longus colli, 54, 142 
lumbar, posterior rami, 70 
mandibular, 109, 178 , 199 
of facial, 14, 15, 20, 164 
masseteric, 1^, 170, 180 
maxillary, 109, 238, 301 
median, 52, 53 

meningeal, of hypoglossal, 224 
of mandibular. Sfe N. spinosus 
of maxillary, 238 
of ophthalmic, 239 
of vagus, 221 
mental, 10, 20, 183 
musculo'Cutaneous, 52 
mylo-hyoid, 129, 189 
nasal, external, 30, 252 
internal, 252 
medial, 308 
of palatine, 316, 320 
of N. of pterygoid canal, 307, 
316 

of spheno- palatine ganglion, 
307, 316 , 318 
of nasal septum, 307 
"naso-ciliary, 239, 201, 257, 300 
naso-palatine, 307, 318, 320 
of nose, side wall, 316 
occipital, greater, 48, 55, 06 , 69, 
70 

lesser, 30 , 41, 48 
third, 48, 00, 70 
to occipitalis, 45 

oculo-motor, 108, 239, 245, 257, 
■ *58. 390, 4 SS 
at brain, 368, 374, 384, 390, 
395 . 455 

piercing dura, 106, 108 
in sinOs, 109, 234, 239 , 241, 
300 

in fissure, 257 
in orbit, 245, 258 
olfactory, 106, 305, 307, 316 , 395, 

417 

to omo-hyoid, posterior belly, 36 
ophthalmic, ic^, 234, 238 , 239, 

241, 300 

optic, 106, 200, 252, 395, 396, 

534. 536 

orbital, of spheno-palatine gan- 
glion, 320 

palatine, anterior, 319 
great. See N. pal. ant. 
middle, 297, 319 
posterior, 297, 319 
>f palate, 297 


Nerves {contd. )— 

palpebral, of lacrimal, 27 
petrosal, deep, great, 241, 300 
superHcial, external, 226, 242 , 
526 

greater, 1 10, 234, 241 , 299 
lesser, 199, 220, 234, 241 , 
526 

pharyngeal, of glossopharyngeal, 
219 

ofspheno-palatine ganglion, 319 
of sympathetic, 226 
of vagus, 202, 222, 297 
phrenic, 141, 142 , 154, 156, 216 
of pter)goid canal, 241, 320 
to ptcrygoidcus externus, 180 
internus, 179, 199 
radial, 53 

rami communicantes, 225 
to rectus capitis anterio^^ 142 
lateralis, 142 
recurrent, 147, 222, 337 
right, 160 

of mandibular. 6VrN. spinosus 
sacral, posterior rami, 73 
to scalenus anterior, 54 
merlius, 54, 142 4 

posterior, 54 
of scalp, 47 

to semilunar ganglion, 241, 300 
spheno-palatinc, 302, 318 
spinal, 86 
roots, 81, 86 
trunk, 86, 88 

exit from vertebral canal, 88 
meningeal ramus, 88 
posterior rami, 69 
sheaths, 81, 82, 83 
spinosus, 178, 179 
to stapedius, 526 
to stylo-pharyngeus, 219 
to subclavius, 36, 37, 54, 144 
suboccipital, roots, 89, iii, 393, 
476 

trunk, 86, 88, 268, 273 
anterior ramus, 265, 266, 268 
posterior ramus, 67, 69, 74, 75, 
77 , 266, 268 
subscapular, 54 

supra-clavicufar, 32, 33, 34, 38 
supra-orbital, 6, 9, 24, 27, 47, 

246 

supra-scapular, 36, 54, 59 ^ 
supra-trochlear, 6, ^4, 27, 47, 
244, 246 

sympathetic trunk, 54, 147, 296 
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Nerres (contd,)’— 
temporal, of facial, 14, 15, 19 , 
26, 47 

deep, 170, 180 

of temporal region, superficial, 47 
terminales, 391 
thoracic, anterior rami, 73 
posterior rami, 70 
thoracic, anterior, 54 
long, 36, 37, 233 
thoraco-dorsal, 54 
to thyreo-hyoideus, 131, 224 
to thyreoid gland, 226 
of tongue, 352 

to tonsil, of glossopharyngeal, 219 
to trapezius, 36, 58 
trigeminal, no, 112, 236 , 368, 
395 . 483 
nuclei, 455, 501 
motor root, 112, 238 , 368, 395 
sensory root, 109, 112, 236 , 
368* 395 

tractus spinalis, 481, 501 
trochlear, U2, 239, 455, 489 
at brain, 368, 3S4, 395, 455, 
48s, 489 

piercing dura, 108, ii2, 239 
in sinus, 109, 234, 239, 241, 
300 

in fissure, 244, 257 
in orbit, 247 

trunk, sympathetic, 54, 147, 226 
tympanic, 220 
ulnar, 53 

vagus, 217, 218, 220, 369, 393, 
500 

at brain, 369, 382, 394, 476, 
499i 500. SOI 

within skull, ill, 217, 220 
below skull, 213, 218, 220, 225 
in carotid triangle, 213, 218, 220 
in root of neck, 140, 147, 154, 
218, 221 

zygomatic, of facial, 14, 15, 19 , 
27, 164 

zygomatic, of maxillary, 261, 302 
zygomatico- facial, 14, 19, 262 
zygomatico- temporal, 14, 19, 47, 
262 

No 89 , cavity, 282, 293, 804 , 308 
cartilages, 30, 306 
external, 2 
floor, 309 

olfactory region, 315 
respiratory region, 315 
“roof, 308 


Nose (contd ,) — 
septum, 304, 306 
vestibule, 304, 310 
Nostrils, 308, 310 
Notch, of cerebellum, 369, 483 
intertrapic, 45 
pre-occipital, 360 
supra-orbital, 3 
of tentorium, 357 
thyreoid, 339 
tympanic, 514 
Notochord, 276 
Nucleas ambiguus, 499, 500 
amygdaloid, 435, 469 
arcuate, 500 
caudate, 467 
body, 431, 433 
head, 432, 462, 463 
tail. 435 . 461, 469 

of corpus mamillare, 442 
cuneatus, 481, 495, 497, 501 
dentatus, 489, 493 
emboliformis, 494, 
fastigii, 494 
glol)osus, 494 

of glossopharyngeal and vagus, 
499 , SOI 

gracilis, 481, 495, 497, 501 
hypoglossal, 499 
lateralis, 499, 500 
of lens, 546 

lentiform, 462, 463, 465, 467 , 
469, 470 
oculomotor, 455 
olivary, 500 
accessory, 500 
superior, 502 
ix)ntis, 502 
red or ruber, 458, 465 
roof, 494 
of thalamus, 469 
of tractus spinalis, 500, 501 
trigeminal, 455 
trochlear, 455 
vagus, 499, 501 
vestibular, 501 

Obex, 492, 493 , 497 
CEsopha^s, 231, 285 
attachment to larynx, 330, 343 
Olive, 369, 479, 500 
accessory, 506 
superior, 502 
Opercula insulse, 401 
Ophthh|w)Bcope, 543 
Ora serlBa, 542 
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Orbiculus ciliaris, 537, 539 
Organ, vomero-nasal, 305 
Ossicles, auditory, 517 
Osteum pharyngeum of auditory 
tube, 289, 296 

Pad, suctorial, 15, 21 
Palate, hard, 280 
soft, 280, 287, 293 
Palpebrje, 23 
nerves and vessels, 26 
Papilla, incisive, 280 
lacrimalis, 4 
lingual, 348 
conicse, 349 
filiformes, 350 
foliatce, 348 
fungiformes, 349 
vallatae, 348 
nervi optici, 542 
Pars basilaris, 406 
ciliaris retinae, 542 
lacrimalis of orbicularis oculi, 8, 
25, 29 

orbitalis, 407 
triangularis, 407 

Peduncle of cerebellum, inferior, 
481 , 489 
middle, 482, 489 
superior, 484, 489 
of cerebrum, 108, iii, 356, 376, 
384, 389, 4 B 4 , 464, 465, 483 
of thalamus, 469 
anterior, 472 
temporal, 470 
Pericranium, 98 
Perilymph, 506, 527 
Pes hippocampi, 436 
Petiolus, 339 
Pharynx, 282 
interior, 287 
nasal part, 288 
oral part, 290 
laryngeal part, 291 
Pia mater of brain, 353, 375 
arteries, 375, 382 
spinal, 83 

Pleura, cervical, 159 , 217, 232, 233 
Plexuses of Nerves — 
brachial, 31, 36, 37, 42, 52 
relations, 54 
roots, 52, 231, 232 
buccal, 180 

cardiac, 226, 227. {See under 
N. vagus also) 
carotid, external, 202, 226 


Plexuses of Nerves {contd . ) — 
carotid, internal, 236, 238, 239, 
241 , 300 
cavernous, 300 
cervical, 41, 141 
posterior, 76 
ciliary, 538 

infra-orbital, 15, 20, 27 
pharyngeal, 222, 223 , 283 
tympanic, 300 
vertebral, 227, 268 
Plexuses of Veins — 
basilar, 80, 114 , 379 
chorioid, of lateral ventricle, 431 , 
433, 434 , 438 , 444 
of inferior horn, 386 
of fourth ventricle, 493 
of third ventricle, 444 
nasal, 315 

pharyngeal, 117, 217, 235, 283, 
284 , 379 

pter>'goid, 16, 1 17, 1 18, 174 , 235, 
255, 284, 303 
suboccipital, 50, 117, 269 
vertebral, 268 , 269 
of vertebrae, internal, 79 , 80 
posterior, 74 
Plicse. See also Folds 
ciliares, 539 
fimbriata, 348 
lacrimalis, 29 
semilunaris of eye, 5 
sublingualis, 194, 279 » 

triangularis of tonsil, 291 
Pole of brain, frontal, 359, 396 
occipital, 359, 396 , 415 
temporal, 360, 397 
of eyeball, 532 
Pons, 357, 368, 482 
structure, 501 
Portio major, 236 
minor, 238 
Praecuneus, 364, 422 
Process, t auditory, 46 

ciliary, 639 , 543, 544, S46 
cochlcariformis, 512 
frontal, of maxilla, 2 
helicis caudatus, 46 
lenticularis, 518 
of malleus, 509, 517 
muscular, of arytenoid, 344 
vocal, 344 

Prominence, laryngeal, 340 
Promontory of ear, 513, 530 
Pulley of superior oblique, 244, 249 
Pulvinar, 448 , 470 
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Puncta lacrimalia, 4, 29 
Pupil, 540 

Putamen, 460, 468 , 469 
Pyramid of cerebellum, 487, 488 
of ear, 51 1 
of medulla, 369, 476 

Radiation, acoustic, 470, 471, 474 , 
496 

of corpus callosum, 426 
ojnic, 470, 471, 474 
Rami communicantcs, 54 
of ganglion cervicale inferius, 227 
,.3iedium, 226 
supcrius, 225 
Rami ad pontem, 384 
Ramus of mandible, 2 
Rai)hc of mylo-hyoids, 126, 190 
of palate, 280, 293 
])alj>t.*bral, lateral, 6, 26 
t)f i»har)n\, 285 
l^terygo-mandilmlar, 21, 286 
Recesaus cllipticus, 52S 
cpUympanicus, 367, 610 , 513, 

. ^ 514, 517 

infundibuli, 450 
opticus, 450 
])haryngeus, 289 
pinealis, 450 
piriformis, 291, 292 , 337 
sph.ericus, 528 
sphcno-ethmoidalis, 314 
supra- pinealis, 451 
supra-lonsillaris. .SV** Fossa 
of ventricle, fourth, 490, 491, 493 
third, 450 

Reflex, red, of eye, 543 
Region, subthalamic, 446, 465 
Retina, 536, 642 , 543 
Rhombencephalon, 355, 357 
Rima glottidis, 326 , 336 

closure and opening, 345 
palpebrarum, 3 
vestibuli, 325 

Rostrum of corpus callosum, 362, 

426 

Sac, conjunctival, 29 
lacrimal, 4, 24, 25, 29 
Saccule of ear, 53 1 
Scala, media. See Duct, cochlear 
tymj>ani, 530 
vestibuli, 527, 530 
Scalp, 4a, 47, 48, 51 
Sclera, $, 531. 532 . SS 4 , 536, 538, 
S 4 » 


Segment, neural, 87 ^ 

Septum of medulla spinalis, 83, 92 
of nose, 304, 306 
pellucidum, 362, 431, 432, 440 
subarachnoid, 83 
of tongue, 350, 368 
Sheath of axillary artery, 37 
carotid, 135, 136, 188 
of cerebral nerves, 114 
of optic nerve, 250, 259 
of orbital muscles, 260 
of parotid gland, 136 
of spinal nerves, 81, 82, 83 
of subclavian vein, 157 
of submaxillary gland, 136 
of thyreoid gland, 227 
Sinuses, Air — 

ethmoidal, 310, 312, 313 
nerves, 251, 318 
frontal, 312, 3*3-^ 
maxillary, 302, 303, 310, 312, 313 
nerves, 303 
sphenoidal, 314 
nerves. 251, 319 
Sinuses, Blood, 114 
b.isilar. See Plexus 
cavernous, 108, 109, 236 , 255, 

302. 378 

inter-cavernous, 107, 235 
* occipital, 80, 113 , 378 

petrosal, inferior, 109, 113 , 114, 

217. 235, 378. 379 

superior, log, 114 , 235, 378 
sagittal, inferior, 105, 108, 109, 

378 

superior, 99, lOl, 103 , 105, 109, 

378. 360, 365 

sigmoid, 113 , 521 
I spheno-parietal, 106, 109, 235 
straight, 105, 108, 109, 378, 398 
] transverse, 103, 109, 113 , 213, 

360. 378 

I venosus sclera?, 535 
I Sinus of Morgagni, 286, 297 
I Space, epidural, 80 

|)erichorioidal, 534, 540 
subarachnoid, of brain, 370 
spinal, 82^ 

subdural, of skull, 103 
spinal, 82 
suboccipital, 74 
supra>sternal, 122 
Spatia anguli iridis, 536, 546 
zonularia, 646 , 546 
Speculum, aural, 515 
Sphincter. See Muscles 
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Spina helicis, 46 

Splenium of corpus callosum, 362, 
425 , 427, 444 , 451 
formation, 427 
Stalks of thalamus, 469 
Stapes, 513, 518 , 527 
Stratum pigmenti iridis, 542 
zonale of thalamus, 447, 469 
Stria Gennari, 420 
longitudinalis, 425, 426 
medullaris of thalamus, 447 
of fourth ventricle, 492 
olfactory, 417, 418 
Prussak’s, 515 

terminalis, 431, 433, 435, 462 
Substantia ferruginea, 492, 502 
gelatinosa in medulla oblongata, 
481 

in medulla spinalis, 94 ^ 

nigra, 108, 455 

perforata anterior, 365, 376, 384, 
390 , 407, 434, 463, 468, 469, 

471 

posterior, 368, 390 , 449 
Suctorial pad, 15, 21 
Sulci. See also ilsBures— 
of cerebellum^ horizontal, 485 
valleculae, 484 
of cerebrum y 399 

surface marking, 503 
callosal, 363, 420 
entral (Rolandi), 359, 363, 402 
:inguli, 3^3, 420 
corporis callosi, 363, 420 
diagonal, 407 
fimbrio-dentate, 440 
frontal, inferior, 405 
middle, 407 
paramedial, 406, 407 
superior, 405 
fronto-marginal, 407 
H -shaped, 407 
hypothalamic, 355, 450 
insulae centralis, 417 
circularis, 362, 401 , 417 
intraparietalis proprius, 361, 
410 

lunatus, 361, 415 
occipital, lateral, 362, 415 
paramedial, 362, 415 
transverse, 410, 415 
olfactory, 365, 407 
orbital, 365, 407 
parietal, superior, 411 
par-occipital, 410 , 41 1, 415 
post-central, 361, 409 


Sulci of cerebrum {contd.) - 
precentral, 361, 405 
for superior sagittal sinus, 396 
sub-parietal, 363, 421 
temporal, 362 
inferior, 367, 414 
middle, 41 1, 412 
superior, 41 1 
of medulla oblongata 
limitans, 492 
postero-intermediate, 480 
postero-lateral, 393 
post-olivary, 393 
of medulla spinalis, 92 
oculo-motor, of mid-brain, 455 
olfactory, of nose, 31 1 
sclerjc, 535 
terminalis, 347, 348 
tympanicus, 509, 514 
Swallowing, closure of larynx, 346 
Synchondroses of cervical vertebrae, 
269 


Tienia thalami, 447 
of fourth ventricle, 491 
Tapetum of corpus callosum, 426, 
435 

of eyeball, 537 
Tarsi of eyelids, 23 , 24 
Tears, 27, 28 

Tectum of mid-brain, 108. Sec also 
Lamina quadrigemina 
Teeth, 279 

Tegmen tympani, 367, 510, 516 
Tegmentum of mid-brain, 108, 449, 
454 , 456 , 465, 469 
Tela chorioidea of fourth ventricle, 
492 

of third ventricle, 431. 442^ 443 
Telencephalon, 355 
Temjx)ral bone, 2 
Tentorium cerebelli, 104, 106, 108, 
357 

Thalamus, 355, 431, 433, 445 , 449, 

465 

structure, 469 
Tongue, 286, 846 

mucous membrane, 346 
muscles, 350 
nerves, 352 
papillae, 348 
septum, 350, 858 
Tonsil of cerebellum, 487 
palatine, 205, 282, 297 , 319 
pharyngeal, 290 
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Torus tubarius, 289, 299 
Trachea, 230 

Tracts. See also Fasciculus 
olfactory, 365, 418 
optic, 368, 389, 463 
spinal, of trigeminal, 481, 501 
uveal, 533, 536 
Tragus, 45 

Triangle, anterior, boundaries, 

subdivisions, 125 
carotid, boundaries, 125, 130 
contents, 130 
digastric, 125, 129 
muscular, 125, 133 
posterior, 32, 37 
submental, 126, 127 
suboccipital, 74 
Trigone, collateral, 435, 439 
habenular, 355, 447 , 469 
hypoglossi, 492 
olfactory, 418 
Trochlea of orbit, 244, 249 
Trunks of brachial plexus, 52 
of corpus callosum, 362 
costo-cervical, 166 , 160 
lymphatic, broncho-mediastinal, 

159 

jugular, 159 
subclavian, 159 
sympathetic, 54, 147, 226 
thyreo-cervical, 164 , 217 
Tube, auditory, 199, 200, 282, 287, 
298 , 512, 519, 620 
cartilaginous, 295, 296, 298 
isthmus, 299 ^ 

nerves, 220, 318 
opening in pharynx, 289 , 296 
opening in tympanum, 512, 520 
osseous, 298, 512, 519, 620 
Tuber cinereum, 355, 36S, 390 , 448, 


450 » 453 
vermis, 488 

Tubercle, amygdaloid, 435, 462 
corniculate, 292 
cuneiform, 292 
Darwin's, 45 
of epiglottis, 324 
of thalamus, anterior, 447 
of thyreoid cartilage, 340, 341 

Tuberculum acusticum, 492 
cinereum, 481, 497 
impar, 347 

Tuberosity, frontal, 2 


Tunica vasculosa oculi, 536 
Tympanum. See Cavity 


Umbo, 509, 515 
Uncus, 367, 391, 414 , 437. 
Utricle of ear, 530 * / 

Uvula of cerebellum, 488 
of palate, 280, 293 


Vallecula cerebelli, 369, 484 
of tongue, 324 
Vallum, 349 

Valves of external jugular vein, 37, 
40 

of internal jugular vein, 217 
of right lymphatic duct, 159 
of thoracic duct, 159 
Vasa voriicosa, 537 

Veins— 

alveolar, inferior, 182 
anastomotic, 378 
angular, 7, 16 , 26, 48 , 117, 255 
auditory, 112 

auricular, ]x>sterior, 32, 40, 50 
basal, 108, 376 , 378, 379 
of brain, 103, 376, 444 
cephalic, 63 

of cerebellum, 378 -y 

cerebral, 103, 376 ^ o'* 

anterior, 376 , 378 
great, 108, 373, 376 , 378, 444 
inferior, 235, 377 
internal, 444 
middle, deep, 376 
superficial, 235, 377 
superior, 377 

cervical, deep, 66, 69 , 154, 156 
transverse, 34, 40, 123 
of chorioid plexus, 444 
comitans hypoglossi, 130, 19 1, 
196, 198 ’ 

condyloid, posterior, 117 
deep cervical, 66, 69 , 154, 156 
facial, 16, 174 
of tongue, 348 
emissary^ 116 

of cavernous sinus, 117, 235 
mastoid, 66, 113, 117 
from nose, 103, 1 16 
parietal, 56, 117 
post-condyloid, 117 
of pterygoid plexus, 174 
facial^ anterior, 16, 206 

in face, 7, 13, 16 , 26, 48, 174 
in heck, 50, 123, 130, 206 
common, 50, 180 , 131, 201, 
206 , 211 
deep, 16, 174 
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Veins, facial (conld, )— 

posterior, 14, 40, 48 , I 30 » 

164, 201 

froi tal, 16, 26, 48 
of hemispheres, cerebral, 376 
infra- orbital, 303 
innominate, 144 
left, 140 

intercostal, 71, 74, 79 
intervertebral, 80 
jugular, anterior, 123 

anastomosis, 122, 123 1 

in superficial fascia, 122, 123 
under sterno-mastoid, 34, 40, 
123 , 144, 148, 151, 216 
jugular, external, 40 

on sterno-mastoid, 32, 34, 
35,40 

in posterior triangle, 34, 37, 
40 , 123, 157 
valves, 37, 40 
external, posterior, 40 
internal, 213 

bulb, 213 , 221, 51 1 
below skull, 114, 213 , 379 
in carotid triangle, 131, 134, 
213 

in root of neck, 31, 144, 213 
valve, 217 
labial, 16 

lingual, 130, 131, 191, 198 , 2or, 
211 

deep, 348 

.lumbar, 71, 74, 79 
masseteric, 16 

maxillary, internal, 174 ,. 175 
meningeal, 116, 119 
middle, 100, 118 
of mid-brain, 378 
nasal, external, 16 
occipital, 50, 66, 217 
ophthalmic, 117, 235, 250, 265 
inferior, 174, 265 
superior, 255 
palpebral, 16, 26 
parotid, 16 
pharyngeal, 284 
of pons, 379 

profunda cervicis, 66, 69 , 154, 

156 

_jfacici, 16, 174 
iinguse, 348 


Veins {conld , ) — 
of retina, 543 
of scalp, 48 

scapular, transverse, 34, 40, 123 
of spinal medulla, 91 
striate, 376 

subclavian, 39, 153, 167 , 160, 231 
supra-orbital, 16, 48 
temporal, middle, 48, 168 
superficial, 48 
terminalis, 433, 445 
thyreoid, inferior, 166 , 230 
middle, 148, 230 
superior, 131, 148, 203 , 230 
of tongue, 130, 131, 191, 198 , 
201, 211 
deep, 34S 

transverse cervical, 34, 40, 123 
scajiular, 34, 40, 123 
vertebral, 66, 74, 80, 151, 164 , 
160, 269 

anterior, 154, 166 
vorticos,v, 532, 535, 537, 641 
Velum, niedullar>, anterior, 395, 
452, 484, 489 , 492 
posterior, 487, 489 
palatinum. See Palate, soft 
Ventricle of brain, fourth, 357, 49 C 
apertures, 493 
roof, 484 

lateral, 355, 426, 429 
central part, 432 
anterior horn, 432 , 462 
inferior horn, 373, 436 , 462 
466, 467, 468 
})Osterior horn, 434 
third, 355, 448 
Ventricle of larynx, 327 
Vermis of cerebellum, 483 
inferior, 370 
superior, 369 
Vestibule of ear, 527, 529 
of larynx, 323 
of mouth, 5, 20, 277 
of nose, 304, 310 
Vibrissie, 304, 310 
Vomero-nasal organ, 305 

Windpipe. See Trachea 

. Zonula ciliaris, 54O, 541, 644 
Zygomatic l)one, 2 
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